Blood pressure levels in persons 18-74 years of age in 1976-80, and trends in blood pressure from 1960 to 1980 in the United States by National Center for Health Statistics (U.S.)
Blood Pressure
Levels in Persons




to 1980 in the
United States
This report presents blood pressure levels
and prevalence rates of hypertension
among U.S. adults in 1976–80 by age,
sex, race, and education. Secular trends
for blood pressure and hypertension in
the period from 1960 to 1980 are also
presented.
Data From the National Health Survey
Series 11, No. 234
DHHS Publication (PHS) 86-1684
U.S. Department of Health and Human
Services
Public Health Service





All material appearing in this report is in the public domain snd may be
reproduced or copied without permiaaion; citation as to source,
however, is appreciated.
Suggested Citation
National Center for Health Statistics, T. Drizd, A. L. Dannenberg, and
A. Engel: Blood pressure levels in persons 18–74 yeara of age in
1976-80, and trenda in blood pressure from 1960 to 1980 in the
United States. Vital and Health Statistics. Series 11, No. 234. DH H S
Pub. No. ( PHS 86-1684. Public Health Service. Washington. U.S.
Government Printing Office, July 1986.
Librery of Congrees Cataloging- in- Pubiicetion Data
Drizd, Terence.
Blood pressure Ievela in persons 18-74 yeara of age
in 1976-80, and trends in blood pressure from 1960 to
1980 in the United Statea.
(Series 11, Data from the national health suwey ;
no. 234) (DHHS publication : (PHS) 86-1 684)




2. 8100d pressure—United States—Statistics.
1. Dannenberg, Andrew L Il. Engel, Arnold.
* Ill. National Center for Health Statistics (U. S.)
‘ IV. Title. V. Series: Vital and health statistics.
)
Series 11, Data from the national health survey ;
,, no. 234. V1. DHHS publication ; (PHS) 86-1684.
[DNLM: 1. 8100d Pressure—United States—statistics.
2. Hypertansion— United States—statistics,
W2 A N148vk no. 234]
RA407,3.A347 no. 234 362.1 ‘0973021 S 85-32032
[RA645.H9] [61 6.1 ‘3200973021]
ISBN 0-8406-0330-4
For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402
National Center for Health Statistics
Manning Feinleib, M. D., Dr. P. H., Director
Robert A. Israel, Deputy Director
Jacob J. Feldman, Ph. D., Associate Director for Analysis
and Epidemiology
Garrie J. Losee, Associate Director for Data Processing
and Services
Alvan O. Zarate, Ph. D., Assistant Director for International
Statistics
Peter L. Hurley, Acting Associate Directorfor Interview
and Examination Statistics
Stephen E, Nieberding, Associate Director for Management
Gail F. Fisher, Ph. D., Associate Director for Program
Planning, Evaluation, and Coordination
Monroe G. Sirken, Ph. D., Associate Director for Research
and Methodology
Peter L. Hurley, Associate Director for Vital and Health
Care Statistics
Alice Haywood, Information Officer
Office of Interview and Examination Statistics Programs
Peter L, Hurley, Acting Associate Director
Mary Grace Kovar, Dr. P. H., Special Assistant for Dara
Policy and Analysis
Division of Health Examination Statistics
Robert S. Murphy, Director
Catherine Woteki, Ph. D., Deputy Director
Kurt Maurer, Chiej Survey Planning and Deve[oprnent
Branch
Suzanne Haynes, Ph. D., C’hiej Medical Statistics Branch
Clifford Johnson, Chief Nutrition Statistics Branch
Cooperation(//”rhrL’.S.Bureauo.f[he(’emt(.v
Under the Ieg]slation establishing the National Health Survey. !he Public Health Service
is authorized to use. insofar as possible, the sert>ices or facilities of other Federal. State.
or private agencies. In accordance with specifications established b), the National Center
for Health Statistics, the U.S. Bureau of the Censu~ panictpawd in the design and selection
of the sample and carried out the initial household interview stage of the data collection
and certain vans oftbe statistical !xocessing.
Acknowledgments
The authors would like to thank Drs. Paul Leaverton and
Eve Moscicki and Mr. Steve Clybum, from the National Heart,
Lung and Blood Institute, who provided invaluable technical
assistance in the preparation of sections of this report. Drs.
Mary Grace Kovar and Suzanne Haynes and Mr. Robert
Murphy from the National Center for Health Statistics offered
many helpfid comments during review of the manuscript.
Contents
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Highlights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Data sources and statistical methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Medical history . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Blood pressure measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Statistical methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Findings-National Health andNutrition Examinations urveyII, 1976–80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Systolic blood pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Diastolicbloodpressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Education andbloodpressure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hypertension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Joint distributions ofSBPandDBP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Secular trends, 1960-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Comparisons ofresults amongthree National Health Surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . .
Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lktofdetailedtables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Appendixes
I. Survey design and estimation procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
II. Statistical methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
111.Demographic andsocioeconomic terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
IV. IJmitations ofdata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
List oftextfigures
1. Mean systolic bloodpressure among white andblackmen andwomenby age United States, 1976-80 . . . . . . . . . . . . . .
2. Mean diastolicbloodpressure amongwhite andblackmen andwomen by age United States, 1976-80 . . . . . . . . . . . . . .
3. Prevalenceofdefinitehypertensionemong adults 18-74yearsofagebyageandsex orrace: UnitedStates, 1976-80 . . .
4. Prevalence of borderline hypertension among adults 18-74 years of age by age and sex: United States, 1976 -80......
5. Number and percentofhypertensives whowere diagnosed, bysex andage: United States, 1976-80 . . . . . . . . . . . . . . . . .
6. Prevalence of elevated blood pressure among white and black men and women by age: United States, 1976-80 . . . . . . .
7. Prevalence ofhypertension among white andblackmen andwomen 18-74 years ofageusingtraditional definitions and
definitions of the ThirdJoint National Committee forthe Detection, Evaluation, andTreatmentof High Blood Pressure:
United States, 1976-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Smoothedweightedfiequencydistribution ofthefwst systolic bloodpressure for white men ages 18–24years bysurvey:
United States, NHES 1(1960-62), NHANES 1(1971 -74), NHANESII (1976-80).. . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Smoothedweightedfrequencydistribution ofthefrstsystolicbloodpressurefor white men ages 65-74years bysurvey:
United States, NHESI(1960-62), NHANESI (1971-74), NHANESII (1976-80) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10. Age-adjusted prevalence ofdefmite hypertension among white and black men and womenby survey: United States,


































List of text tables
A. Description of blood pressure measurement procedures for NHE,S I, NHANES I, and NHANES II . . . . . . . . . . . . . . . . 4
B. Mean systolic blood pressure by race, sex, and age: United States, 1976-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
C. Mean diastolic blood pressure by race, sex, and age: United States, 1976 -80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
D. Comparison of JNCIII andtraditional hypertension definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
E. Prevalence rates for mild, moderate, and severe hypertension combined, based on JNC III definitions, by race, sex, and
age United States, 1976–80. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 17
F. DistributionofU.S. populationaccording to JNCIIU hypertensioncategories, by race, sex, andcategory: United States,
1976-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Symbols
. . . Data not available
. . . Categoty not applicable
Quantity zero
0.0 Quantity more than zero but less than
0.05
z Quantity more tharl zero but less than
500 where numbers are roundedto
thousands
* Figure does not meet standardof
reliability or precision
# Figure suppressed to comply with
confidentiality requirements
vi
Blood Pressure Levels in
Persons 18-74 Years of Age
in 1976–80, and Trends in
Blood Pressure From 1960
to 1980 in the United States
Terence Drizd, M. S. P. H., National Center for Health
Statistics, Division of Health Examination Statistics;
Andrew L. Dannenberg, M. D., M. P. H., National Institutes
of Health, National Heart, Lung and Blood Institute, Division
of Epidemiology and Clinical Applications; and Arnold Engel,
M. D., M. P. H., National Center for Health Statistics, Division
of Health Examination Statistics
Introduction
Essential hypertension is a major risk factor for mrdio-
vascular dk,ease. It markedly increases the risk of death from
cerebrovascular accident, kidney failure, and coronary heart
disease.l Clinical intervention trials have shown decreases in
morbidity and mortality from hemorrhagic strokes, congestive
heart failure, renal failure, and aortic dissections when blood
pressure is reduced? Cardiovascular mortality has decreased
steadily in the United States since the mid-1960’s3 and, al-
though the reasons for this decline have not been completely
established, a reduction in uncontrolled hypertension is a lead-
ing hypothesis. Previous estimates suggest that in the early
1970’s as many as 60 million Americans had elevated blood
pressures.4
The objectives of this report are twofold. The first part
presents current estimates of mean systolic and diastolic blood
pressure and of the prevalence of hypertension in the civilian
noninstitutionalized portion of the U.S. population between the
ages of 18 and 75 years. Differences among age, race, sex, and
educational groups are examined. These estimates can be used
by (a) clinicians, to compare individual blood pressures against
national norms, (b) epidemiologists, to compare local or special
study samples against national norms, or(c) various public and
private agencies in planning strategies to combat high blood
pressure.
The second part of this report focuses on trends in blood
pressure and hypertension in U.S. adults since 1960. These
data and the age-standardized analyses derived from them
specifically address changes in mean blood pressures and in
the prevalence of various kinds of hypertension, particularly
concerning differences by race, sex, and age. These data should
be particularly useful in evaluating the effectiveness of various
programs instituted to promote the detection and treatment of
hypertension. These data may provide baseline information
useful in documenting the proportion of the population under
treatment for hypertension and, of particular concern, those
under treatment for mild hypertensions
Three cross-sectional surveys conducted by the National
Center for Health Statistics during 1960-80 provide the data
on which the report is based. The surveys included are the first
National Health Examination Survey ( 1960–62) and the first
and second National Health and
veys (1971 –74 and 1976–80,
Nutrition Examination Sur-
respectively). Each of the
surveys was designed to assess the health of a nationally repre-
sentative probability sample of the U.S. civilian noninstitu-
tionalized population at the time the survey was conducted.
Every examined person received a basic physical examination,
and selected subsets of the samples of the later two surveys
received additional examination components. Medical history
data were collected for all examined persons. The standardized
examinations were performed in specially constructed mobile
examination centers that were moved about the country to each
of a number of previously selected primary sampling areas.
GeneraJ descriptive data for each of the three surveys are as
follows (for the subsets of examined persons used for this
report):
National Health Examination Survey 1:
Time span . . . . . . . . . . . . . . . . . . . . . . . . . .
Sample person ages . . . . . . . . . . . . . . . . . .
Sample size . . . . . . . . . . . . . . . . . . . . . . . . .
Number of examined persons . . . . . . . . . .
Response rate...............,.. . . . . .
National Health and Nutrition Examination
Survey 1:t
Time span . . . . . . . . . . . . . . . . . . . . . . . . .
Sample person ages . . . . . . . . . . . . . . . . . .
Sample size . . . . . . . . . . . . . . . . . . . . . . . . .
Number of examined persons . . . . . . . . . .
Reaponse rate . . . . . . . . . . . . . . . . . . . . . . .
National Health and Nutrition Examination
Survey 11:
Time span . . . . . . . . . . . . . . . . . . . . . . . . . .
Sample person ages . . . . . . . . . . . . . . . . . .
Sample size . . . . . . . . . . . . . . . . . . . . . . . . .
Number of examined persons . . . . . . . . . .
















tData from the NHANES I Augmentation Survey were not included
in thase analysea.
A more detailed description of survey design and sampling
procedures is in appendix 1. Statistical notes on the sample
design, including sample size and national population esti-
mates, reliability of data, and sampling and measurement error
are included in appendix II. Demographic and socioeconomic
terms are defined in appendix 111.Data limitations are described
in appendix IV.
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The analyses presented in this report, which are summa-
rized below, address questions concerning recent levels of blood
pressure and trends in blood pressure levels and hypertension
in the U.S. civilian noninstitutionalized population ages 18–74
years. Although the midpoints of the three surveys were 1961,
1972, and 1978, the three surveys spanned the periocl from
1960 to 1980. Because some segments of the U.S. population
are not represented in this subsample (children, adults ages 75
years and over, military personnel, and institutionalized per-
sons), the total number of hypertensives in the U.S. population
cannot be estimated directly from these data. However, some
researchers have used these and other data to develop such
estimates.b
The recently published report of the Joint National Com-
mittee on Detection, Evaluation, and Treatment of High Blood
Pressure (called JNC III) has recommended new and more
detailed definitions for a variety of hypertension categories.7 In
that report the traditional categories of borderline and definite
hypertension have been merged and redefined as “mild” (dia-
stolic blood pressure (DBP) of 90 to 104 mmHg), “moderate”
(DBP of 105 to 114 mmHG), and “severe” (DBP of 115 or
more mmHg) hypertension. In addition, newly created cate-
gories include “high normal” for adults with DBP between 85
and 89 mmHg, and other categories related to isolated systolic
hypertension. The data presented in this report can be used to
estimate prevalence rates for these new categories.
However, the major analyses of hypertension described in
this report are based on the following definitions: (a) definite
hypertension is defined as systolic blood pressure (SBP) equal
to or greater than 160 mmHg and/or DBP equal to or greater
than 95 mmHg and/or taking antihypertensive medication, (b)
borderline hypertension is defined as SBP equal to or greater
than 140 mmHg but less than 160 mmHg and/or DBP equal to
or greater than 90 mmHg but less than 95 mmHg and not taking
antihypertensive medication, and (c) isolated systolic hyper-
tension is defined as SBP equal to or greater than 160 mmHg
and DBP less than 90 mmHg. The decision to employ the
traditional definitions was motivated primarily by a desire to
facilitate the analyses of trends that constitute the latter part of
thk report and to enhance comparisons with previously pub
lished work.
The following conclusions highlight the findings from the
NHANES II survey, conducted from 1976 to 1980, with
March 1, 1978, as the midpoint of the survey:
. About 25 million U.S. adults ( 17.7 percent) had definite hy-
pertension, either diagnosed or undiagnosed. Definite
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hypertension was more prevalent among black than white
adults (25. 7 versus 16.8 percent, respectively).
Of the 25 million adults with definite hypertension, about
6.6 million (26.4 percent) had not been diagnosed that is,
told by a doctor that they had hypertension or high blood
pressure.
Another 17 million adults (12.0 percent) had borderline
hypertension.
Mean SBP levels were higher among black than white
adults in most age groups.
Mean DBP levels were generally higher among men than
women and were generally higher among black than white
adults.
The prevalence rate for hypertension based on the newly
created JNC III definition (DBP equal to or greater th~
90 mmHg and/or SBP equal to or greater than 140 mmHg
and/or medicated) was 29.7 percent (about 42 million
adults), about two-thirds h&her than the 17.7 percent
estimated using the traditional definition (DBP equal to or
greater than 95 mmHg and/or SBP equal to or greater
than 160 mmHg and/or medicated).
Findings from the three surveys conducted in the period






Mean SBP decreased by 5 mmHg among white adults and
by 10 mmHg among black adults across the period spanned
by the three surveys.
The prevalence of elevated SBP decreased 5.3 percent
among white adults and 12.6 percent among black adults.
Improvements in mean SBP were greater among older
than younger adults.
The prevalence of definite hypertension among black adults
decreased from 33.6 to 28.6 percent, but the difference did
not reach statistical significance. No similar decline was
observed among white adults.
The prevalence of undiagnosed hypertension decreased
from 52.0 to 29.2 percent, the proportion of hypertensiyes
taking antihypertensive medication increased from 30.3 to
45.4 percent, and the proportion of medicated hyperten-
sive whose hypertension was controlled increased from
39.3 to 51.7 percent.
Data sources and statistical
methods
The three cross-sectional surveys that provided the data
on which this report is based were quite similar in design and
objectives, but differed in content, size, and response rates.6
The first National Health Examination Survey (NHES I) had
as its primary objectives establishing baseline or normative
estimates for adults in a broad variety of medical subject matter
areas and estimating the prevalence of certain disease condi-
tions.8 The first and second National Health and Nutrition
Examination Surveys (NHANES I and II) also were designed
to provide data for normative and disease prevalence estimates,
but had as an additional focus the assessment of the nutritional
status of the Nation.9J0 Some blood pressure fmdmgs from
these surveys have been published previously. 11-‘4
All three surveys were designed to provide data on a na-
tionally representative probability sample of the U.S. civilian
noninstitutionalized population at the time the survey was con-
ducted. To this end, specially constructed mobile examination
centers were moved around the country to previously selected
primary sampling units (PSU’s, usually a county or group of
counties). The selection of the PST-J’Swas part of a stratfled
multistage probability design that assured, at the end of the
survey and after appropriate statistical weighting, that the per-
sons selected from within the PSU’S and actually examined
were as respresentative of the U.S. population as possible.
Not all of those persons selected to participate were ex-
amined and the response rates varied among the three surveys.
In NHES I, 6,672 persons were examined out of the 7,710
adults selected, yielding a response rate of 86.5 percent. For
NHANES I and II, comparable response rates were 69.7
(13,645 out of 19,572) and 68.7 percent (12,504 out of 18,209).
Following the conclusion of each survey, statistical weights
involving the probability of selection, adjustment for nonre-
sponse, and poststratification by age, race, and sex were gen-
erated for each examined person.
Each examined person completed a medical history and
other questionnaires, and each received a physical examination,
including at least one blood pressure determination by a phy-
sician, body measurements, and blood testing. Selected subsets
of the NHANES I and II samples received additional exami-
nation components such as electrocardiogram tests, hearing
tests, and chest x rays. Further discussion of the content is
limited to results important to this report.
Medical history
Specially trained interviewers obtained a medical history
for each sample person. This history included questions on
whether the individual had ever been told by a doctor that he or
she had high blood pressure or other selected chronic condi-
tions, including those commonly associated with long-term
elevated blood pressure. Other questions were asked as to
whether the individual was taking any medication for high
blood pressure currently (or, in the case of NHANES I, within
the previous 6 months) andlor was pursuing nonpharrnacologic
therapy.
Blood pressure measurement
Table A provides data relevant to the collection of blood
pressure data for NHES I and NHANES I and II. In all three
surveys a blood pressure reading was taken by the physician at
the beginning of the physician’s examination with the examinee
seated. Additional readings were taken near the middle and at
the end of the 20-minute examination in NHES I. In NHES”I
all blood pressure (BP) measurements were taken while the
exarninee was sitting, and all were taken by the physician. The
NHANES I sample was divided into two groups: (a) the Nu-
trition sample-those examinees who received the general nu-
trition examination and a limited battery of physical tests, and
(b) the Detailed sample-a one-fifth subsample of the Nutrition
sample who received an additional battery of physical tests. In
the Nutrition sample of the NHANES I survey, only a single
sitting measurement was taken. b the Detailed sample of the
NHANES I survey conducted from 1971–74 and in the
NHANES II survey, a second measurement was taken while
the examinee was supine and a third immediately after with the
examinee sitting, both at the end of the examination. In some
instances the nurse took the second or third measurements.
(See the analysis of secular trends for more details.)
Blood pressure was measured indirectly using a standard
clinical sphygmomanometer. The middle of the cuff was placed
over the bulge in the upper right arm. Using the bell of the
stethoscope, the physician noted and recorded the systolic
pressure (when the sound was frost heard) and the diastolic
pressure (when the sounds disappeared or, if the sounds did not
disappear, when they first became muffled). The following
guidelines were provided for the physicians:
1. The manometer was at eye level for the reader to reduce
the possibility of reading errors caused by parallax.
2. While measuring, the rate of fall in pressure was maintained
at 2–3 mrnHg per heartbeat, which was slow enough to
detect the first and last sounds but sufllciently rapid to
avoid the intermittent trapping of blood between systolic
and diastolic levels.
3
Table A. Description of blood preaaure measurement procedures for NH ES 1, NHAN ES 1, and N HANES II
Measurement
Procedure 1St 2d 3d
Time during examination
NHES I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Beginning Middle
NHANESl, Nutrition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
End
Beginning .
NHANESl, Detailed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . .
Beginning End




NHES 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Physician Physician Physician
NHANESl, Nutrition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Physician
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For diastolic pressure, the level was recorded either at the
point of complete cessation of Korotkoff sounds (fifth
sound) or, if no cessation occurred, at the point of muffling
(fourth sound). In NHES I both the fourth and fifth
Korotkoff sounds were recorded.
Measurements were recorded to the nearest even milli-
meter on the scale.
Statistical methods
The tindings in this report are national estimates based on
weighted observations. The data obtained for each examined
person were weighted so that the sum of sampling weights for
all persons drawn from a subuniverse is equal to the number of
persons in that subuniverse at the midpoint of the survey, as
estimated by the U.S. Bureau of the Census. The weights take
into account the probability with which persons were drawn
into the samples, and certain adjustments based on the known
demographic characteristics of interviewed or examined per-
sons versus all eligible persons, to minimize the effects of
nonresponse and bias. The chance of bias is greater when a
substantial proportion of the persons sampled from a particular
age-sex-income class were not examined than when response
rates are high. The additional bias that may be introduced by
nonrandom measurement error is addressed in the discussion
section and in appendix IV.
Unless otherwise specified, statistical significance was
based on the 5-percent significance level. Most of the analyses
presented here are based on t-tests comparing means or prev-
alence rates in two population subgroups. This test consists of
dividing the difference between the two means or prevalence
by the standard error of the difference. An approximation of
the standard error of a difference d = x – y of the two statistics
x and y is given by the formula
Sd = [s: + s; – 2 Cov (X,y)]lfz
where 5X and SY are the standard errors, respectively, of x and
y. The standard errors were calculated by a balanced replication
technique appropriate to the complex survey design and esti-
mation procedure.15,’b For most of the analyses in this paper,
covariances were assumed to be zero.
For tests of trends across age groups, standard errors were
calculated using a method of Taylor series linearization of ap
proximate formulas incorporated in the computer programs
SURREGR17 and SE SUDAAN.18 Statistical tests for multi-
variate categorical data were performed with a method of
weighted least squares that produces statistics which are
asymptotically chi-square,’9 using the computer program
GENCAT.20 This program makes possible the construction of
multivariate tests of significance that take into account the full
variance-covariance matrix. These tests have greater statistical
power than tests based on comparison of paired estimates, as
described above and in appendix II.
Detailed tables 3 and 4 present means that have been
standardized for age by the direct method, as do tables 11– 17.
In tables 3 and 4 the age-standardized means have been cal-
culated using the age-specific U.S. population estimates for
1978 for all educational groups combined. In tables 1,1–17 and
in the sections of the text where comparisons are macle between
surveys, the age-standardized means have been calculated for
the 1960–62 and 1971 –74 surveys using the reference popula-
tion estimates at the midpoint of the 1976–80 survey. The
standardized means and proportions and the standard errors of
these statistics were estimated by the SESUDAAN program,
using Taylor series linearization.’ 8
The reader should be cautioned against making any infer-
ences of a longitudinal nature based on data from these cross-
sectional surveys. These surveys did not reexamine study
subjects, as would be necessary for making longitudinal com-
parisons. In a single cross-sectional survey, differences in
mean blood pressures apparently related to increasing age are,
in fact, differences between individuals in different birth cohorts
and cannot be taken as descriptive of a particular individual’s
or group’s life experience. Apparent trends in the relationship
behveen age and blood pressure, when based on cross-sectional
dataj are somewhat misleading.
Cohort analysis of data from the Frarningham Heart Study,
for instance, portrayed markedly different patterns in blood
pressure for cohorts followed over time as compared with cross-
sectional analysis of data for selected age groups.21 In the
Frarningham data, cross-sectional mean blood pressures were
lower in women than men in early ages, rose to meet the pres-
sures of men at middle age, and crossed over thereafter to higher
levels. In longitudinal analysis of the Framingham cohort,
where pressures were followed as people actually aged, the
crossover after middle age for women was not observed. Blood
pressures in women stayed lower than blood pressures in men
at all ages.21Because longitudinal inferences drawn from cross-
sectional data may incorrectly portray the effect of aging, an






The principal findings in this section regarding the distri-
bution of systolic blood pressure ( SBP) and diastolic blood
pressure (DBP) levels, and the estimates for the prevalence of
hypertension derived from them for U.S. adults ages 18-74
years, are based on the mean of the three blood pressure
measurements obtained on the adult examinees in the 1976–
80 National Health and Nutrition Examination Survey
(NHANES II). The mean of the three blood pressure measures
generally provides a better predictor of fiture blood pressure
and is less subject to regression toward the mean than a single
measurement.22 Hence, the mean provides a physiolo~cally
more representative measure than a single pressure for esti-
mating the prevalence of hypertension.
Systolic blood pressure
As shown in table B, figure 1, and table 1, mean SBP
levels were significantly higher for men than for women in the
age groups 18–24, 25–34, and 35–44 years. However, for the
age groups 45 –54 and 55-64 years, no significant differences
were observed between the sexes. By age 65–74 years the
mean SBP level among women was significantly greater than
that among men (146 versus 142 mrnHg, respectively).
Observed mean SBP levels for black men were less than
those for white men in the age groups 18–24 and 25–34 years,
but the difference in the 25–34 year age group was not sta-
tistically significant (table B). In the age groups 35–44, 45–54,
and 55 –64 years, the mean SBP levels were significantly greater
for black men. The mean SBP levels were equal for black and
white men ages 65 –74 years.
Racial differences in SBP between white and black women
were very consistent In every age group, the observed means
for black women were greater than those for white women
(table B). The differences in mean SBP between black and
white women increased from a low of 1 mmHg for ages 18–24
years to a maximum of 11 mmHg for those ages 45–54 years
and were statistically significant for the age groups 35 years
and over.
The mean SBP levels were significantly higher across SUG
cessive age groups for all four race-sex groups (table B). The
difference in mean SBP between extreme age groups was greater
for women than men (ffom 111 to 146 mmHg for women, and
from 124 to 142 mmHg for men).
The difference in mean SBP between extreme age groups
was greater for black adults than for white adults (table B).
SBP means for black men changed from 121 to 142 mmHg
over the age span studied, while the comparable figures for
white men were 124 to 142 mmHg. Among black women, SBP
means changed 39 mmHg across the age range studied (from
112 to 151 mmHg), while SBP means among white women in-
creased 34 mmHg (from 111 to 145 mmHg).
Diastolic blood pressure
As shown in table C, figure 2, and table 2, mean DBP
levels were significantly greater for black men than for white
Table B. Mean systolic blood pressure by race, sex, and agsx United States, 1976-80
Age
18– 74 18-24 25-34 35-44 45-54 55-64
Race and sex
65-74
years years years years years years years
All races Systolic blood pressure in millimeters mercury
Both sexes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 117 118 123 130 137
Men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
144
129 124 125 126 131 137 142
Women . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 111 112 119 129 137 146
White adults
Both sexes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 117 118 122 129 137 144
Men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 124 125 126 131 137
Women, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
142
123 111 112 119 127 137 145
Black adults
Both sexes . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 128 116 118 128 137 145 147
Men, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 121 124 131 136 144 142
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Figure 1. Mean systolic blood pressure among white and black men and women by ag= United States, 1976-80
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Table C. Mean diastolic blood pressure by race, sex, and age: United State!s, 1976-80
Age
18– 74 18-24 25–34 35-44 45-54
Race and sex
55-64 65– 74
years years years years years years years
All races Diastolic blood pressure in millimeters mercury
Both sexes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 73 76 80 83 84 82
Men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 76 79 82 85 85
Women . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
83
77 70 73 78 82 82 82
White adults
Both sexes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 73 76 79 83 83 82
Men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 76 79 82 85 84 82
Women . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 70 73 77 81 82 81
Slack adults
Seth sexes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 73 77 84 89 88 85
Men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 75 80 86 88 90 86
Women . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 71 75 82 89 87 85
men in all age groups 35–44 years and above. The amount by
which the mean DBP for black men was greater than the mean
DBP for white men varied between 3 mmHg for those ages 45–
54 years (88 versus 85 mmHg, respectively) to 6 mmHg for
those ages 55-64 years (90 versus 84 mmHg, respectively).
Mean DBP levels were significantly greater for black
women than for white women in all age groups 35–44 years
and above (table C). The difference in mean DBP levels be-
tween black and white women peaked at ages 45–54 years (89
versus 81 mmHg, respectively).
Mean DBP levels for all adults were significantly higher as
age increased, changing from 73 mmHg for those ages 18–24
years to 82 mmHg for those ages 65–74 years (table C). After
age 55, the mean DBP plateaued or decreased slightly. This
pattern of a rise followed by a plateau was apparent for both
men and women. Among men, the change in mean DBP be-
tween ages 18–24 years and 45–54 years was 9 mmHg. For
women, the comparable change was 12 mmHg. In each age
group from 18–24 years to 55–64 years, the mean DBP levels
of men were significantly greater than those of women. The
mean DBP levels for men and women ages 65–74 years were
not significantly different.
The change in mean DBP among black men over the 18–
74 year age span (from 75 to 86 mmHg) was greater than that
among white men (from 76 to 82 mmHg). The change in mean
DBP among black women (from71 to 85 mmHg) was signifi-
cantly greater than that among white women (from 70 to 81
mmHg). However, for each race-sex group the peak mean
DBP occurred before ages 65–74 years, after which the means
decreased. This flattening or downward turn to the DBP curve
was not found in the Framingham longitudinal analysis,21 and
may be attributable to selective survival.
Education and blood pressure
Several investigators have suggested that education is in-
versely associated with mean blood pressure level.z3-25This
relationship was also found in the NHANES II data reported
here. Mean SBP levels were lowest among persons with the
most years of formal education and highest among those with
the least education (table 3). An exception to this relationship
was found for black men, for whom no significant differences
were observed between extreme educational groups. As educa-
tion among adults ages 18–74 years increased from less than 9
years to more than high school, the age-standardized mean
SBP decreased significantly, from 129 to 124 mmHg. This in-
verse relationship held for both men and women. The 7-mmHg
dflerence between less than 9 and 13 or more years of educa-
tion among women (from 127 to 120 mmHg) was more than
twice that of men (from 131 to 128 mmHg), and both differ-
ences were statistically significant.
Mean DBP levels also showed an inverse relationship with
educational level for adults 18–74 years of age (table 4). The
mean, age-standardized DBP among adults at the highest edu-
cational level was 78 mmHg, 3 mmHg less than that among
adults in the lowest educational level, 81 mmHg. The difference
between women in the extreme educational categories was
3 mmHg (76 versus 79 mmHg), while that between men in the
same categories was 2 mmHg (80 versus 82 rnmHg). Both
differences were statistically significant. Again, for black men
an inverse relationship was not observed between mean DBP
level and education.
The inverse relationship between education and blood
pressure level was evident among both white and black adults.
Among white adults, the mean SBP decreased 4 mmHg across
the educational levels (from 128 to 124 mmHg), and the mean
DBP decreased 2 mmHg (from 80 to 78 mmHg). Among black
adults the comparable figures were 3 and 2 mmHg (SBP from
131 to 128 mmHg and DBP from 82 to 80 mmHg). For both
races and for both SBP and DBP, the differences across educa-
tional levels among women substantially exceeded the differ-
ences among men.
Hypertension
Epidemiologic studies have established that elevated sys-
temic arterial blood pressure increases the risk of coronary
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Figure 2. Mean diastolic blood pressure among white and black men and women by age: United States, 1976-80
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ducted by the Veterans Administration have clearly demon-
strated that this risk is reduced by lowering blood pressure .33’34
‘The Hypertension Detection and Follow-Up Program (HDFP)
has also demonstrated the benefit of lowering BP in reducing
coronary events. The HDFP trial showed a 17-percent reduc-
tion in overall mortality, a 45-percent reduction in deaths from
cerebrovascular diseases, and a 26-percent reduction in deaths
from myocardial infarction for those in the stepped care (SC)
group as compared with the referred care (RC) group, many of
whom were also receiving medication.35’3b
Prevalence estimates of the extent and distribution of
hypertension in the U.S. adult population as determined from
the average of the three blood pressure measures obtained in
this study are shown in table 5. The following criteria were





Definite hypertension: SBP equal to or greater than 160
mmHg and/or DBP equal to or greater than 95 mmHg
and/or currently taking antihypertensive medication.
Borderline hypertension: SBP equal to or greater than
140 mrnHg and less than 160 mmHg and/or DBP equal to
or greater than 90 mrnHg and less than 95 mmH~ and not
takiig antihypertensive medication.
Isolated systolic hypertension: SBP equal to or greater
than 160 mmHg and DBP less than 90 mmHg.
Normotension: SBP less than 140 mmHg and DBP less
than 90 mmHg, and not taking antihypertensive nnedica-
tion.
Definite hypertension
An estimated 25.1 million civilian noninstitutionalized
U.S. adults ages 18-74 years had definite hypertension, based
on the above definition. For all ages combined, the prevalence
rate was 17.7 percent, increasing monotonically with age fkom
a low of 2.0 percent for adults ages 18–24 years to a high
of 45.1 percent for adults ages 65–74 years (table 5 and
figure 3).
Definite hypertension was about equally prevalent among
adult men and adult women (17.4 and 18.0 percent, respectively)
(figure 3). The prevalence rates changed rapidly for men in the
younger and middle ages, rising from 2.8 percent for those ages
18–24 years to 25.7 percent for those ages 45-54 years. The
prevalence rates among men in the age groups 45–54 years
and over changed less rapidly, rising from 25.7 percent for
those ages 45–54 years to 38.1 percent for those ages
65–74 years.
Prevalence rates for definite hypertension among women
increased in a stepwise fashion through the age span 18–74
years, rising from 1.4 percent for women ages 18–24 years to
50.4 percent for women ages 65–74 years.
The overall prevalence rate for definite hypertension among
whhe adults was 16.8 percent (figure 3). The prevalence rate
varied with age, changing from 1.9 percent for white adults
ages 18–24 years to 43.7 percent for adults ages 65–’74 years.
The prevalence rates observed among white men (table 5) were
significantly greater than those among white women in all age
groups under 55 years. The rate for white women ages 65-74
years was significantly greater than that for white men in the
same age group (48.3 versus 37.5 percent, respectively). The
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age-adjusted overall rate for white men, 17.1 percent for men
ages 18–74 years, was not significantly different from that for
white women, 16.6 percent.
The age-adjusted overall prevalence rate for definite
hypertension among black adults was more than 1.5 times
greater than that for white adults, 25.7 versus 16.8 percent
(figure 3). Again, the rate increased with age, from 2.9 percent
for black adults ages 18–24 years to 59.9 percent for black
aldults ages 65–74 years. In every age group 25–34 years and
over the rate for black adults was significantly greater than that
for white adults.
Most of the difference between black and white adults was
attributed to the much higher rates observed for black women
compared with white women (table 5). The age-adjusted overall
prevalence rate for black men (21. 1 percent) significantly ex-
ceeded that for white men (17. 1 percent) by roughly one-fourth.
In contrast, the overall rate for black women (29.5 percent)
was almost 1.8 times greater than that for white women (16.6
]percent). In the age groups 35–44 and 45–54 years, the rates
observed for black women were approximately three times
greater than the rates for white women, suggesting that hyper-
tension may occur considerably earlier among the black female
population than among the white female population. The tend-
ency for an early rise in prevalence rates was mirrored in black
men, although not as strongly.
The relatively small number of younger black adults with
definite hypertension in the sample limited conclusions about
age-sex-specific differences between black men and women to
those 45 years of age and over. Among the latter age groups,
black women were significantly more likely to be classified as
definite hypertensive than black men (table 5). Observed rates
ranged from 26.0 to 46.4 percent for black men in the three
older age groups, and from 58.3 to 72.8 percent for black
women in the same age groups. The observed rates for black
women in these age groups were at least 1.3 times greater than
those for black men in the corresponding age groups. The
prevalence rate for definite hypertension among black women
ages 65–74 years, 72.8 percent, was the highest age-race-sex-
specific rate found in the study. Definite hypertension afflicted
black women over age 44 years more than any other population
subgroup considered.
Borderline hypertension
In addition to the 25.1 million adults ages 18–74 years
with definite hypertension, there were 17.1 million adults of
those ages with borderline hypertension, a rate of 12.0 per 100
adults. Prevalence rates increased consistently throughout the
age span 18–74 years (table 5 and figure 4).
The observed rates for men significantly exceeded those
for women in all but the 55-64-year age group (table 5). The
overall rate for men was also significantly higher than that for
women. As with definite hypertension, the increase in the
prevalence of borderline hypertension with age was more rapid
for women than men.
The overall age-adjusted prevalence rate for borderline
hypertension for white adults ages 18–74 years was 11.9 per-
cent, while that for black adults was 12.5 percent (table 5). The
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Figure 4, Prevalence of borderline hypertension among adults 18-74 years of age by age and sex United States, 1976-80
to that for white men (16.9 versus 15.4 percent, respectively).
The rate for black women was nearly identical to that for white
women (8.9 versus 8,8 percent, respectively). None of the
overall age-adjusted differences reached statistical significance.
No age-specific comparisons were made between white and
black adults or between black men and women because most of
the age-specific rates for black adults did not meet D?ational
Center for Health Statistics standards of statistical reliability.
In contrast to definite hypertension, where the prevalence
rates for black adults were markedly greater than those for white
adults, race was not significantly associated with the prevalence
of borderline hypertension. The ratio of age-adjusted overall
prevalence rates for borderline hypertension for black and
white adults was 1.05 (12.5/1 1.9), in contrast to the ratio
of overall prevalence rates for definite hypertension of 1.53
(25 .7/1 6.8). On the other hand, the difference in prevalence
rates between the sexes was large for borderline hypertension
and small for definite hypertension. The ratio of age-adjusted
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prevalence rates for borderline hypertension for men and
women was 1.74 (15.5/8.9), while that for defite hypefiension
was 0.97 (17.4/18.0).
Isolated systolic hypertension
Isolated systolic hypertension is a subcategory of definite
hypertension, restricted to those definite hypertensives with an
SBP equal to or greater than 160 mmHg but with a DBP of less
than 90 mmHg.7 As seen in table 5, this condition was rare
below age 55 years; ahnost all the cases found in the NHANES
II sample occurred in the age range 55–74 years. The condition
was significantly more likely to occur in women than men in
the age range 55-74 years (6.3 versus 4.5 percent, respectively).
The prevalence rate was higher for black persons ages 55–74
years than for white persons in the same age group (8.1 versus
5.2 percent, respectively), but the difference did not reach
statistical significance.
Diagnosed dafinite hypertension
Among the estimated 25.1 million U.S. adults 18–74 years
of age with definite hypertension, 18.4 million (73.6 percent)
reported that they had been told by a doctor that they had high
blood pressure or hypertension (table 6). The proportion in-
creased significantly with age, rising from about 44 percent for
those ages 18–24 years to about 80 percent for those ages 65–
74 years.
The age-adjusted prevalence of diagnosed hypertension
was substantially greater among women than among men over-
all (80.5 versus 66.4 percent respectively) (table 6). This sex
differential was especially marked among adults under 45 years
of age. The rates of diagnosed hypertension for each sex were
essentially identical in the age groups 45-54, 55–64, and 65–
74 years. The diagnosed rates for hypertensives in these age
groups varied between 83 and 84 percent for women and be-
tween 71 and 72 percent for men. The diagnosis rates in these
older age groups were hkgher than the diagnosis rates in the
younger age groups.
The rates presented above suggest that undiagnosed hy-
pertension is particularly a problem among adults under 45
years of age and is a somewhat more significant problem for
men than for women. However, an analysis of the absolute
number of persons with undiagnosed hypertension suggests a
different pattern (table 5 and figure 5). Among women, the
number of hypertensives in the United States who were not
diagnosed rose with age from a low of 69,000 in the age group
25–34 years to about 661,000 in the age group 65–74 years.
Among men, the number of undiagnosed hypertensives tripled
between those in the age group 18–24 years and the age group
25–34 years (247,000 and 783,000, respectively). Within the
four age groups 25–34 years to 55–64 years, the number of
undiagnosed male hypertensives was markedly greater than the
number of undiagnosed female hypertensives. These data sug-
gest that, from a public health perspective, the most benefit
would be gained by focusing available resources on programs
that insure that men begin regular blood pressure checkups in
early adulthood.
The probability of being diagnosed was somewhat higher
for black adult hypertensives than for white adult hypertensives
(80.9 versus 72.3 percent, respectively) (table 6). This was
true for men (69. 1 versus 65.9 percent for black and white
hypertensives, respectively), as well as for women (87.6 versus
79.3 percent for black and white hypertensives, respectively),
although only the latter difference was statistically significant.
The more favorable diagnostic experience for black adult
hypertensives overall was due primarily to the higher diagnosis
rate among black female hypertensives. Black female hyper-
tensive ages 35 years and over represent a group of particular
interest, reporting a remarkable average diagnostic rate of nearly
90 percent. The relatively small number of black adults with
definite hypertension in the sample prevented conclusions
about age-specific differences between white and black adults
of a given sex or between black men and black women.
Medication usage by hypertansives
Over three-fourths of all diagnosed definite hypertensives
reported taking antihypertensive medication “always,” “often,”
or “sometimes” (table 6). The proportion varied with age 40.9
percent of definite hypertensives ages 18–24 years took medi-
cation compared with 85.4 percent of those ages 65–74 years.
Female adult definite hypertensives who had been diag-
nosed were more likely than their male counterparts to be
medicated (79.3 versus 68.9 percent, age-adjusted to the com-
bmed population) (table 6). The proportion of male hyperten-
sive taking medication increased from a low of 37.6 percent
for those ages 18–24 years to a high of 81.8 percent for men
ages 65–74 years. The pattern for women was not as consistent
as that for men, but again the proportion increased with age,
from a low of 44.0 percent for women in the 18-24 year age
group to a high of 87.2 percent for women in the 65–74 year
age group. In every age group, the observed proportion of diag-
nosed female hypertensives taking medication was greater than
that for diagnosed male hypertensives.
The proportion of diagnosed white adult hypertensives
who were medicated was similar to the proportion of diagnosed
black adult hypertensives who were medicated (75.1 versus
72.7 percent, respectively). Diagnosed female hypertensives of
both races were more likely to be medicated than diagnosed
male hypertensives of the same race (8 1.0 and 68.8 percent for
white females and males, respectively, and 75.9 and 66.0 per-
cent for black females and males, respectively). Black female
hypertensives in the age group 65–74 years repted the highest
rate of medication, 88.9 percent. Thus, for every 10 black
women diagnosed as hypertensive, 9 reported taking medica-
tion. Once again, the relatively limited number of hypertensive
black adults in the sample proscribed much age-specific sta-
tistical testing.
Joint distributions of SBP and DBP
The recently published report of the third Joint National
Committee for the Detection, Evaluation, and Treatment of
High Blood Pressure (JNC III), among other recommendations,
defined new categories of elevated blood pressure to assist
practitioners in classi~ing patients’ degrees of cardiovascular
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Figure 5. Number and percent of hypertensives who were diagnosed, by sex and age: United States, 1976-80
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adults with a DBP between 85 and 89 mmHg, and other cate-
gories related to isolated systolic hypertension. (Table D
presents a side-by-side comparison of the traditional and the
JNC 111definitions of hypertension categories.) To more fully
meet the needs of those desiring to assess the implications of
these new categorizations, tables 7– 10 provide cumulative fre-
quency distributions for demographic subgroups within com-
monly used SBP categories by DBP categories.
These distributions for age, race, and sex population sub-
groups allow the reader to determine what proportion of the
subgroup falls below or above any of the commonly used uni-
variate or bivariate definitions of elevated blood pressure. For
instance, focusing on the definition of elevated blood pressure
based on an SBP of 140 mmHg or more or a DBP of 90 mmHg
or more (which includes all the JNC III hypertensive cate-
gories), it can be seen in figure 6 and table E that, for all four
race-sex subgroups, the proportion with elevated blood pressure
rose with age, Standard errors for these rates are not provided
in tables 7– 10 but can be obtained from Terence Drixd at the
National Center for Health Statistics. Among white men the
proportion increased significantly as age increased, from 16.0
percent for those ages 18-24 years to 53.0 percent for those
ages 65–74 years. Among white women, the proportion with
elevated blood pressure at ages 18-24 years was 2.0 percent,
significantly lower than the rate for white men of the same age.
However, the proportion of white women with elevated blood
pressure rose rapidly after menopause (ages 45-54 years),
resulting in 56.2 percent of white women 65–74 years of age
having elevated blood pressure.
The increase across age was also evident for black men
and women. For black men, the increase across the age span of
18–24 years to 65–74 years was from 10.8 to 58.5 percent.
The comparable rise for black women was from 8.0 to 66.5
percent. Again, the rapid rise in the prevalence of elevated
blood pressure among women after the menopause years can
be seen. The data also show an earlier rise in the prevalence
rates for elevated hypertension for black men and women than
for whhe men and women. This phenomenon was noted above
in the section on definite hypertension.
For every age and sex group except males ages 18-24
years, the prevalence rates for elevated blood pressure were
higher for black adults than for white adults. The differences
were particularly pronounced in the age range 35–64 years,
where the rates for black adults exceeded those for white adults
Table D. Comparison of J NC III and traditional hypertension definitions
by 10–20 per 100. By ages 65–74 years, the rates for white
adults approached the rates for black adults.
Similar analyses can be conducted for any of the hyper-
tension categories defined by JNC III. As mentioned earlier,
those definitions provide a more detailed or specific classifica-
tion for assessing the degree of risk experienced by those per-
sons with elevated blood pressure. Because the JNC III defini-
tions establish lower values of DBP and SBP to be used as
thresholds for a diagnosis of hypertension, table F shows a
greater proportion of the population characterized as hyperten-
sive when the JNC III definitions are used than when tradi-
tional definitions are used.
Based on the JNC III definitions, about one person in four
(26.4 percent) was hypertensive (that is, not “normal” or “high
normal”) in the period spanned by the NHANES II survey.
The proportion of women classified as “normal” (that is, DBP
less than 85 mmHg and SBP less than 140 mmHg) was sig-
nificantly higher than the proportion of men so classified (72.1
versus 60.0 percent, respectively), as was the proportion of
white versus black adults (67.2 and 59.5 percent, respectively).
Approximately 37.4 million U.S. civilian noninstitution-
alized adults between the ages of 18 and 74 years fell in one of
the five hypertension categories at the estimated midpoint of
the NHANES II survey. Hypertensive persons who have
pharmacologically reduced their blood pressure to less than the
threshold values would normally be added to this number in
estimating the total hypertensive population of the United
States, and the bottom line of table F shows the proportion of
race and sex groups that are classified as hypertensive if those
adults on antihypertensive medication are added to those adults
whose blood pressures are elevated. Using this definition, 29.7
percent (about 42.1 million) adults ages 18–74 years were
hypertensive.
Figwe 7 shows the proportions of white and black men
and women with hypertension, using the traditional (that is,
WHO) and the JNC III definitions. The proportions of adults
who were determined to be hypertensive using the expanded
JNC III definition were between 30 and 95 percent higher
(relatively) than the rates for hypertension using the traditional
definition, depending on which race-sex group is considered.
The excess prevalence among black adults of both sexes was
maintained by the new definition. A slight excess of hyperten-
sion was found among white men compared with white women
(32.5 versus 25.4 percent, respectively, using the 140 mmHg
Hypertension category JNC Ill Traditional
DBP<85mmHg and SBP<140mmHg. . . . . . . . . . . . . . . . . . . . . . . . . . Normal Normal
DBP85-89mmHg and SBP<140mmHg . . . . . . . . . . . . . . . . . . . . . . . . High normal Normal
DBP90-94mmHg and SBP<160mmHg . . . . . . . . . . . . . . . . . . . . . . . . Mild hypertension Mild hypertension
DBP90-94mmHg and SBP>160mmHg. . . . . . . . . . . . . . . . . . . . . . . . Mild hypertension Definite hypertension
DBP95-104mmHg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mild hypertension Definite hypertension
DBP105-l 14mmHg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Moderate hypertension Definite hypertension
DBP>115mmHg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Severe hypertension Definite hypertension
DBP<90mmHg and SBP 140-159 mmHg . . . . . . . . . . . . . . . . . . . . . . . Borderline isolated systolic hypertension Mild hypertension
DBP<90mmHg and SBP>160mmHg . . . . . . . . . . . . . . . . . . . . . . . . . Isolated systolic hypertension Isolated systolic hypertension
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NOTE: Baaed on the average of 3 blood pressure measurements with systolic pressure >140 mmHg and/or diastolic pressure >90 mmHg.
Figure 6. Prevalence of elevated blood pressure among white and blaclk men and women by age: United States, 1976-80
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Table E. Prevalence rates for mild, moderate, and severe hypertension ‘combined, based on JNC 111definitions, by race, sex, and agsr
United States, 1976-80
[Rates are per 100]
White men White women Black men Black women
Age Rate SE Rate SE Rate SE Rate SE
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.0 1.87 2.0 0.50 10.8 2.37 8.0 2.14
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.6 1.99 4.4 0.79 23.3 3.03 12.2 3.05
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.3 2.64 14.9 1.33 41.8 7.99 31.1 4.24
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.0 2.23 29.1 2.44 51.6 6.34 53.7 4.88
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46.0 2.30 41.3 2.63 62.9 5.08 59.0 3.47
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53.0 2.53 56.2 2.11 58.5 3.38 66.5 5.29
Table F. Distribution of U.S. population according to J NC III hypertension cate90riee. by race, se% and cete90W United Statea, 1976-80
White Black White White Black Black
High blood pressure categoty All adults adults Men Women men women men women
Percent
Normal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66.4 67.2 59.5 60.0 72.1 60.5 73.3 54.8 63.4
High normal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.2 7.2 7.3 9.1 5.5 9.0 5.6 9.5 5.5
Elevated blood pres$ure:
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.4 25.6 33.2 30.9 22.3 30.5 21.1 35.8 31.1
Mild high blood pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.9 14.4 19.1 18.6 11.6 18.4 10.7 20.8 17.8
Moderate high blood pressure . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.4 3.1 1.9 1.4 1.8 1.1 2.9 3.2
Severe high blood pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 0.6 0.5 ‘i .4 0.7 0.5 0.5 0.4 2.1 0.8
Borderline isolated systolic hypertension. . . . . . . . . . . . . . . 7.7 7.8 7.7 8.4 7.1 8.4 7.2 8.7 6.9
Isolated systolic hypertension . . . . . . . . . . . . . . . . . . . . . . . . 1.5 1.5 1.9 1.3 1.8 1.3 1.7 1.2 2.3
Elevated blood pressure or medicated . . . . . . . . . . . . . . . . . . . 29.7 28.8 38.2 32.9 26.8 32.5 25.4 38.0 38.4
50
[
~ Systolic blood pressure> 160 mmHg and/or diastolic blood pressure> 95 mmHg and/or medicated
~ Systolic blood pressure> 140 mmHg and/or diastolic blood pressure> 90 mmHg and/or medicated
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Figure 7. Prevalence of hypertension among white and black men and women 18-74 years of age using traditional definitions and definitions
of the Third Joint National Committee for the Detection, Evaluation, and Treatment of High Blood Pressure United States, 1976-80
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and 90 mmHg definition), and the difference was statistically an SBP of less than 140 mmHg, regardless of medication status.
significant. Mild hypertension was significantly more prevalent among men
Of the 37.4 million adults with hypertension in the United than women (18.6 versus 11.6 percent, respectively) and among
States, over one-half fell in the category defined as mild hyper- black adults than among white adulta (19.1 versus 14.4 percent,




Until the 1950’s, safe and effective medication for long-
term outpatient treatment of hypertension was not available.
Prior to that time, antihypertensive drugs were very potent, and
their use often resulted in adverse side effects.37Consequently,
only malignant hypertension was treated and such therapy was
generally performed in emergency rooms or hospitals. Diuretics
came into use in the late 1950’s as the first effective hyper-
tension treatment with an acceptably low incidence of adverse
effects.
The advent of the modern period of hypertension treatment
was signaled by a widespread recognition of hypertension as an
important public health problem in the 1960’s. The Framingham
Heart Study and the Tecumseh Study demonstrated an in-
creased risk of stroke and myocardial infarction associated with
elevated blood pressure.28’38-42The Veterans Administration
Cooperative Study showed that lowering blood pressure in
persons with moderate or severe hypertension (diastolic blood
pressure (DBP) of 105 mmHg or more) reduced the risks of
stroke and congestive heart failure.33’34’43About 1968, the first
long-term public programs were developed to begin screening
and treatment of hypertension.
In 1972, the National High Blood Pressure Education
Program (NHBPEP) was initiated.44 This program was de-
signed to develop national recognition of hypertension as a
public health problem of major importance. The National High
Blood Pressure Coordinating Council was formed by the Na-
tional High Blood Pressure Education Program to help coor-
dinate the efforts of the many groups that had become involved
in hypertension control. Such groups included a wide variety of
volunteer and professional organizations. The Coordinating
Council fimctions today as a forum for consensus and action
for these groups.
In 1975, the first Joint National Committee on the Detec-
tion, Evaluation, and Treatment of High Blood Pressure issued
its report, distributing it to health care providers and organiza-
tions.45 Its recommendations included treatment of all adults
with DBP’s of 105 mmHg or greater as well as those with
DBP’s of 90– 104 mmHg if other risk factors were present, a
formalized stepped care approach to treatment, and avoidance
of ineffective or inappropriate drugs. These recommendations
formed one of the first common treatment gqjdelines for hy-
pertension.
In 1979 the results of the Hypertension Detection and
Follow-Up Program (HDFP) were published.36,46This multi-
center, community-based, randomized, controlled trial com-
pared the effects of a systematic antihypertensive treatment
program (Stepped Care) and referral to community-based
medical therapy (Referred Care). Those persons with a DBP
of 90 mmHg or more assigned to the Stepped Care group
achieved consistently better control of their elevated blood
pressure and experienced a 5-year, all-cause mortality 17 per-
cent lower than those in the Referred Care group. Mortality
was also significantly lower for the Stepped Care subgroup
with mild hypertension (entry DBP of 90 to 104 mmHg) com-
pared with the corresponding Referred Care subgroup. The
results suggested that systematic effective management of hy-
pertension has the potential to reduce mortality for the large
numbers of persons with elevated blood pressure in the popula-
tion, including those with mild hypertension.
In 1980, following a review of the results of the HDFP,
the second JNC report was published.47 It offered guidelines
for the extent of evaluation of persons with elevated blood
pressure, recommended treatment of persons with diastolic
blood pressures of 90 mmHg or more, made guarded recom-
mendations on isolated systolic hypertension, and updated the
stepped care treatment guidelines to include the beta blockers.
These updated guidelines also suggested weight reduction in
obese patients and sodium control as adjunctive therapy for the
management of hypertension.
Following the development of new antihypertensive agents
and the publication of the results of new clinical trials in the
early 1980’s, the report of the JNC III was recently published.’
It emphasized increased targeting for screening programs and
increased use of nonpharmacologic methods initially and during
long-term management of hypertension. As pointed out earlier,
persons with diastolic blood pressure of 85 to 89 mmHg were
newly categorized as having “high normal blood pressure.”
Other new categories were created related to isolated systolic
hypertension. The stepped care recommendations were updated
to include the beta blockers as acceptable Step 1 agents and the
angiotensin-converting enzyme inhibitors and calcium channel
blockers as acceptable agents in later steps. “Stepdown” therapy
was mentioned for use in selected patients.
Data from repeated cross-sectional blood pressure surveys
have been published for Minnesot%4s’49Baltimore, Md.;50 the
State of Marylan~51 Chicago, 111.;52Charleston, S.C.;53North
Karelia, Finlan@54 and the State of Connecticut.55 These
studies appear to have demonstrated improvements in blood
pressure control in a number of populations in recent years.
The National Health Examination Survey (NHES) and the
National Health and Nutrition Examination Survey (NHANES)
results presented here strengthen these findings by documenting
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blood pressure trends in a representative sample of the entire
U.S. adult population ages 18-74 years over a 20-year period.
Comparisons of results among three
National Health Surveys
As described in the introduction, during the period
1960– 1980 the NationaJ Center for Health Statistics conducted
three cross-sectional surveys designed to assess the health of
the civilian noninstitutionalized adult population of the United
States. The first National Health Examination Survey (NHES
I) was conducted in 1960–62.8 The first National Health and
Nutrition Examination Survey (NHANES I) was conducted
in 1971 –74.’ The second NHANES, conducted in 1976–80,
was the subject of the first part of this report.9,10 The three
surveys differ in regard to subject matter covered but generally
permit time-related comparisons of selected measures.
Differences among the three surveys dictated the choice of
the first blood pressure determination for comparisons among
surveys rather than the mean of three blood pressures, vvhich
was the source of the analyses in the first part of this report.
Only the first blood pressure (BP) determination is available
for all examinees for all surveys. In NHANES I only 33.3
percent of the adult examinees received the detailed examina-
tion in which three blood pressure measurements were made.
Also, in all three surveys only the first blood pressure measure-
ment was taken under the following identical circumstances:
● Only the first determination was always performed with
the examinees in a seated position. In NHANES I and
NHANES II the examinee was recumbent for the second
determination.
● The first determination was always made by a physician.
The second and third determinations in NHANES I were
usually made by a nurse.
● In all three surveys the fwst determination was made at the
start of the physician’s examination.
Other factors were considered before accepting the premise
that there were no survey-specific biases inherent in the first
determination. Standard mercury sphygmomanometers were
used in all three surveys. Regular size adult cuffs (12.5 cm
long) were used on adults in all three surveys. Examination
room temperatures did not differ substantially among the sur-
veys. In all of the surveys the first measurement was taken
while the examinee was seated on the examination table, with-
out support for the back. The hours of examination were iden-
tical for all three surveys, so any diurnal variations were con-
stant for all three surveys. The chronologic relationship between
the physician’s examination and other, possibly stressful, ex-
amination components was random in all three surveys. Ob-
server differences were discounted because of survey design
considerations or as a result of postsurvey analyses. The pos-
*NHANES I was augmented by a separate but similar subsemple measured in
1974-75. The augmentation subsample consisted only of detailed examinees
who were not weighted to be part of the numerically much kwger 1971 –74
sample. Consequently, the augmentation asmple was omitted from further
anrdysis.
sibility of orthostatic hypotension was discounted, because the
first determination was always made at the start of the physi-
cian’s examination and was always done with the examinee
seated, with no immediately previous recumbent period.
The possibility exists that the first blood pressure may
have been slightly elevated because of exarninee anxiety, (Com-
pnring tables 1 and 11, for instance, which present means for
the average of three blood pressure measurements and for
the first blood pressure alone for NHANES H, suggests that
the difference is about 3 mmHg. If all three pressures used in
the average had been sitting measurements, and if the last
measurement had not been subjected to bias due to orthostatic
hypotension, this difference would have been less.) However,
thlere was nothing to suggest that the degree of elevation was
any greater or lesser for any one of the surveys. No sources of
survey-specific bias in the first blood pressure measurement
were found.
The systolic blood pressure (SBP) was chosen as the pri-
mary measure for comparison among the surveys. Numerous
studies have found that the determination of SBP is more reliable
than that of DBP. In one study comparing clinic and home
blood pressure readings on hypertensive patients it was found
that 69 percent of the variance in home SBP readings was pre-
dicted by clinic SBP readings, while only 30 percent of the
variance in home DBP readings was predicted by clinic DBP
readings.56 Superior reliability of systolic readings was also
i%und in the Framingham study.57 A study by Wilcox on blood
pressure variability using a sound motion picture device for
testing also found a greater variability in the DBP reaclings.58
Reliance solely on an SBP determination detracts little
from an evaluation of BP-associated morbidity and mortality.
For instance, one prospective study, using a multiple logistic
model to evaluate the relationship of various cardiovascular
risk factors to total cardiovascular disease mortality in Evans
County, Georgia, retained SBP pressure while dropping out
DBP pressure.59 This greater predictive ability, and the fact
ihat most factors which confound blood pressure measurement
seem to have greater impact on the DBP than on the SBP,
recommends the SBP as the measure of choice in an analysis
of trends.
The results of the three surveys showed significant im-
provement in mean SBP for white and black races and both
sexes over the period covered by the three NCHS surveys
(table 1I).b The age-adjusted mean SBP for white men ages
18–74 years was 133 mmHg in 1960–62, 131 nlmHg in
197 1–74, and 129 mmHg in 1976–80. For white women ages
18-74 years, the age-adjusted mean SBP fell from 129 mmHg
in 1960–62 to 128 mmHg in 1971–74 to 123 mmHg in 1976–
80. For black men, these means were 138 mmHg, 136 mmHg,
and 130 mmHg for the three surveys, respectively. The cor-
responding means for black women were 138 mmHg, 135
mmHg, and 126 mmHg. The differences between the earliest
and latest means were significant in each of the four race-sex
groups.
bA more complete presentation of the basic data from NHES I and NHANES I,
including sample sizes for specific age-race-sex subgroups, has been pub-
lishe~ll-ls
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In general, the age-adjusted mean SBP declined more in figures 8 and 9). During the 20-year period, the mean SBP
black adults than in white adults and more in women than in among white adults ages 18–24 years fell only 1 mmHg (from
men over the period. Specifically, the age-adjusted mean SBP 118 to 117 mmHg), while for white adults ages 65–74 years it
declined 4 mmHg in white men, 6 mmHg in white women, 8 fell 12 mmHg (from 157 to 145 mmHg).
mmHg in black men, and 12 mmHg in black women. The One of the original intentions of this report was to examine
amount of improvement in SBP was greater for the older age the proportion of the population with an SBP equal to or greater
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Figure 8. Smoothed weighted frequency distribution of the first systolic blood pressure for whtie men ages 18–24 yeara by survey United States,
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140– 159 mmHg will not be treated, while some individuals
with an SBP initially in excess of 159 mmHg may have their
pressures reduced to less than 160 mmHg after treatment is
begun. However, the small number of sample persons in the
race-sex-specific younger and middle age groups with SBP
over 160 mmHg resulted in estimated proportions that did not
reach minimum standards for reliability. Consequently, atten-
tion was redirected to the proportion of the population with an
SBP of 140 mmHg or more.
The age-adjusted proportions of persons with SBP equal
to or greater than 140 mmHg decreased across the three surveys
for both races and both sexes (table 11). Specifically, the age-
adjusted proportion of white men in that category decreased
from 32.4 percent in 1960-62 to 27.0 percent in 1976-80.
The proportion for white women declined from 26.1 to 21.1
percent, for black men from 41.2 to 28.3 percent, and for black
women from 39.6 to 26.7 percent over the 20-year time period.
Thus, the magnitude of the decline in the proportion of persons
with SBP equal to or greater than 140 mmHg was similar
among men and women of the same race, but substantially
greater for black adults than for white adults. Given the higher
proportion of persons with SBP equal to or greater than 140
mmHg among black adults in the 1960–62 survey, and given
the larger decline in that proportion among black adults since
that time, the proportion of such persons is similar among the
four race-sex groups in the 1976-80 data 27.0, 21.1, 28.3,
and 26.7 percent for white men and women and black men and
women, respectively.
The age-specific proportions of persons with SBP equal to
or greater than 140 mmHg declined over the three surveys for
both races and both sexes (table 11). The magnitude of the
decline was greater among the older age groups than among the
younger age groups for both races. In all three surveys the
older age groups consistently had higher proportions of persons
with SBP equal to or greater than 140 mmHg than the younger
age groups. For example, this proportion exceeded one-half for
most race-sex groups ages 55 –74 years, while it was less than
one-fifth for most race-sex groups ages 18–34 years.
In contrast to the significant improvements noted for SBP
over the three surveys, the results for DBP do not demonstrate
any consistent changes for any race-sex group (table 12). These
results are somewhat contrary to what was expected and may
have been the product of problems in the determination of DBP
in the later two surveys. (This issue is explored fimther in the
Discussion section.) Findings in regard to DBP are presented
here as a preface to analyses of trends in hypertension.
Age-adjusted mean DBP levels showed variable fluctua-
tions with no discernible trend overtime for all race-sex groups
except white males (table 12). Among white males, the age-
adjusted mean DBP increased from 79 mmHg in NHES I to
83 mmHg in NHANES H, and the difference was statistically
significant. For all three surveys, black adults had higher mean
DBP levels than white adults, and males generally had higher
DBP levels than females, consistent with similar race and sex
relationships for mean SBP measurements. The age-specific
DBP means also showed no consistent trends over the three
surveys (table 12).
The proportion of the population with definite hypertension
(SBP equal to or greater than 160 mmHg and/or DBP equal to
or greater than 95 mmHg, and/or taking antihypertensive medi-
cation) by age, race, and sex is presented in table 13 for the
three surveys. The age-adjusted proportion of white adults with
definite hypertension rose from 18.0 percent in 1960–62 to
21.0 percent in 1976–80. Among black adults, the age-adjusted
proportion fell from 33.6 percent in 1960-62 to 28,6 percent
in 1976–80, but the decline was not statistically significant.
The small increase among white adults was more evident in
men than in women, while the larger decrease in black adults
c~ccurred for both sexes similarly (figure 10). The age-specific
proportions of persons with definite hypertension generally re-
flected trends similar to their respective race-sex groups over
time.
The proportion of the population with elevated blood pres-
sure ( SBP equal to or greater than 140 mmHg and/or DBP
equal to or greater than 90 mmHg, regardless of medication
status) is presented in table 14 by age, race, and sex for the
three surveys. The age-adjusted proportion of adults with ele-
vated blood pressure was essentially unchanged over the span
of the three surveys, increasing by only 1.1 percent. The age-
adjusted proportion for males rose by 2.9 percent and fell for
females by 0.6 percent, but the differences did not reach sta-
tistical significance. Among white adults the age-adjusted pro-
portion increased by 1.5 percent, and among black adults fell
by 4.1 percent, but again the differences were not statistically
significant. Observed age-specific rates tended to increase
among those less than 55 years of age and decreased among
those age 55 years and over.
The data presented in tables 15–17 and described below
include the proportion of persons in each of the hypertension
rubrics as a percent of the total U.S. adult population. This
choice of presentation is intended to address the needs of those
comparing chronic heart disease rates for the overall LJ.S. pop-
ulation, or demographically defined subgroups of that popula-
tion. On the other hand, some users of these data may wish to
study proportions for medically defined subgroups of that pop-
ulation (for example, persons taking antihypertensive medica-
tion as a proportion of all those with hypertension). These
readers are referred to table 18, which presents much of the
data from tables 15-17 with the proportions calculated by this
alternate method.
As shown in table 15, the proportion of persons with un-
diagnosed hypertension has declined in the period covered by
the three surveys. Although slight increases were noted for
some race-sex groups between the 1960–62 and 1971 –74 sur-
veys, the downward trend between the 1960–62 and. 1976–80
surveys was significant for each of the four race-sex groups
except white males, Over the period from 1960–62 to 1976–
80, the age-adjusted proportion of white adults with undiag-
nosed hypertension fell 1 or 2 percent (from 10.7 to 9.8 percent
in men, and from 7.7 to 5.6 percent in women). In contrast, the
rates among black adults of both sexes were more than halved,
falling from 21.1 to 9.9 percent among black men and from
13.2 to 4.5 percent among black women.
The declines in age-specific proportions of persons with
undiagnosed hypertension were substantially larger among
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I-lgure 1u. Age-adJusted prevalence of definite hypertension among white and black men and women by survey: United States, NHES I
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of the age-specific proportions for black adults were twice as
high as those for white adults in the 1960–62 study, most of
the age-specific proportions for black adults were very close to
those of white adults in the 1976–80 survey. In fact, for black
women ages 55–74 years in the 1976–80 survey, the propor-
tions with undiagnosed hypertension were actually lower than
for white women in the same age groups, although the differ-
ences did not reach statistical significance.
The proportions of persons taking antihypertensive medi-
cations are shown in table 16 for each of the three surveys.
(The reader is cautioned that the question addressing medica-
tion use asked of the respondents in the 1971–74 survey was
slightly different from those used in the 1960–62 and 1976–80
surveys. The questions used in those two surveys referred only
to current medication use, while that used in NHANES I asked
about use in the previous 6 months. This difference would be
expected to result in a slight upward bias of the 1971–74 esti-
mates, but the amount of that bias has not been quantified.)
This proportion rose between 1960–62 and 1976-80 for each
race-sex group. Most of the increase was noted between
NHANES I and NHANES II, even though the period between
NHES I and NHANES I was nearly twice the period between
NHANES I and II. The age-adjusted proportion of persons
taking antihypertensive medications rose fi-om 3.8 percent in
1960-62 to 7.6 percent in 1976-80 for white men, from 7.0 to
11.1 percent for white women, from 6.0 to 9.2 percent for black
men, and from 15.9 to 19.3 percent (not statistically siW”ticant)
for black women. While the age-adjusted proportion of persons
taking such medications was generally higher among black
adults than among white adults and among women than men,
the amount of increase from NHES I to NHANES II was
similar for each of the four race-sex groups.
With regard to age-specific rates, the largest absolute in-
creases in the proportion taking antihypertensive medications
occurred generally among persons ages 45–64 years, while the
smallest changes occurred among the age groups 18–34 years.
As shown in table 17, the proportion of persons with con-
trolled hypertension markedly increased between NHES I and
NHANES II. This proportion at least doubled for each race-
sex group: From 1,5 to 3.4 percent for white men, from 2.9 to
6.3 percent for white women, from 0.6 to 3.3 percent for black
men, and from 6.0 to 11.6 percent for black women. The increase
was statistically significant for each race-sex group.
The absolute proportion of persons with controlled hyper-
tension (that is, DBP less than 95 mmHg and SBP less than
160 mmHg) changed the least among those ages 18–34 years
over the 20-year period. The age-specific proportions increased
most among the older age groups; for example, the proportion
more than doubled for whhe persons in each of the age groups
between 45 and 74 years. For white adults ages 65–74 years,
the proportion of the population subgroup with pharmacologi-
cally controlled blood pressure more than doubled, rising from
6.7 to 15.2 percent over the 20-year period. Comparable figures
for black adults ages 65-74 years describe over a fivefold in-
crease, from 5.2 percent in 1960–62 to 26.4 percent in
1976-80.
The data in tables 18–20 can be used to estimate the pro-
portion of all hypertensives who were able to control their
hypertension with medication. In particular, marked changes
were observed for persons 45–74 years of age. During the
period of the NHES I survey, 11.3 percent of hypertemives in
this age range were controlled (1,859 out of 16,423 (in thou-
sands)). This proportion increased to 16.0 percent (3,250 out
of 20,318) in 1971–74 and then to 27.3 percent (6,203 out of
22,747) in 1976-80.
Tables 18–20 also present the number and proportion of
medicated hypertensive who successfully controlled their
hypertension. Among all medicated hypertensives ages 45-74
years, the proportion with blood pressures less than 140/90
mmHg was 33.8 percent in 1960–62, 42.7 percent in 1971–
7’4, and 51.2 percent in 1976–80. The proportion rose within
each of the four race-sex groups when only those ages 45–74
years were considered. The increase for white men in this age
g?OUP, 7.4 percent, was the smallest observed, while that for
black men, 39.5 percent, was the largest observed. These
changes were not tested for statistical significance because of
limited sample sizes in some cells.
Discussion
A number of previous studies have suggested that detection
,andcontrol of hypertension have improved in some communities
over the past decade. Surveys of blood pressure levels in Bal-
timore, Md.; Birmingham, Ala.; and Davis, Calif., were done
in 1973–74 as part of the HDFP and again in 1977–78 to ‘
,assess changes in these communities.60 The surveys measured
the blood pressures of nonoverlapping random samples of adults
~ages30–69 years in the three cities. The mean DBP decreased
fi-om83.2 mrnHg in 1973–74 to 81.7 mmHg in 1977-78 when
adjusted for age, race, sex, and center.60 The prevalence of
elevated DBP (>95 mmHg) and elevated SBP (> 160 mmHg)
decreased for almost every age, race, and sex subgroup studied.
The proportion of persons aware of their elevated blood pres-
sure status and receiving treatment also increased. The propor-
tion of persons with actual hypertension who were on treatment
and under control increased from 28 to 43 percent for black
men, 47 to 61 percent for black women, 28 to 44 percent for
white men, and 52 to 69 percent for white women over the 5
years studied.bo
Blood pressure levels in the Mhmeapolis-St. Paul area were
measured through surveys in 1973–74 and 1980–8 1.48’49In
those surveys adults ages 25–59 years (about 95 percent of
whom were white persons) had mean age-adjusted blood pres-
sure decreases of 3 mmHg for men and 2 mmHg for women
over the period examined. Mean blood pressure levels improved
over time for both SBP and DBP. With regard to hypertension
detection and control, the surveys found improvements in the
proportion of hypertensive persons with adequately controlled
blood pressures (from 40.4 to 76.1 percent), with inadequately
controlled blood pressures (from 13.7 to 8.5 percent), with
diagnosed but untreated hypertension (from 20.4 to 8.8 per-
cent), and with undetected hypertension (from 25.5 to 6.6
percent).
The Connecticut High Blood Pressure Program has also
recently reported general improvements (since 19’78–79) in
the proportion of that State’s adult population who were aware,
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treated, and controlled.ss Their findings suggest that, at least in
one State, the trends observed in the HDFP centers and in
Minneapolis-St. Paul between 1973 and 1981 may well be
continuing into the present.
These findings are reflected in the National Center for
Health Statistics (NCHS) surveys reported here. A significant
reduction was also found in mean SBP and in the proportion of
persons within race-sex groups with elevated SBP. The propor-
tion of persons with undiagnosed hypertension declined signifi-
cantly in the period spanned by the three surveys. The propor-
tion of persons taking antihypertensive medication increased,
as did the proportion of the population whose hypertension was
controlled. The findings of the surveys described in the first
part of this discussion were consistently in agreement with the
NCHS surveys conducted in the same period. The level of
agreement between the proportions of controlled hypertensives
observed in these nationally representative surveys (table 18)
and those observed in the three HDFP centers discussed above60
was remarkable.
The significant improvement in mean SBP for each race-
sex group over the three surveys provides supportive evidence
for the beneficial effects of efforts to identify and control ele-
vated blood pressure in the U.S. population in recent years.
The decline in the proportion of persons with SBP greater than
or equal to 140 mmHg is consistent with the decline in mean
SBP, and similarly suggests that improvement in the control of
elevated blood pressure has occurred.
Previous reports have shown that the prevalence of elevated
blood pressure in black adults is consistently higher than in
white adults.60 The results of these three surveys suggest that
the difference in prevalence between the races has decreased,
and that the decreases in mean SBP and proportion of persons
with SBP equal to or greater than 140 mmHg have been larger
in black adults than in white adults.
The mean SBP and proportion of persons with SBP greater
than or equal to 140 mmHg was higher in persons in the older
age groups in all three surveys, which is consistent with other
studies. The extent to which this difference represents a natural
aging process (such as progressive loss of arterial elasticity) or
a widespread preventable form of pathology among the elderly
is uncertain. However, the larger improvements in SBP among
the older age groups compared with the younger age groups are
encouraging.
It is important to determine whether the changes in blood
pressure levels in the period spanned by the three surveys are
caused by factors that affected only those persons at highest
risk or by factors that affected the U.S. population as a whole.
The substantial decline in the proportion of the population with
SBP greater than 140 mrnHg suggests that the major factor has
been an increased identification and treatment of persons with
elevated blood pressure. The decrease in the median SBP over
the same time period is smaller but may be partly due to a
number of society-wide changes in lifestyle patterns resulting
from increased awareness of cardiovascular factors.
The absence of a clear decline in DBP levels over the time
period is somewhat puzzling, given that SBP and DBP levels
are highly correlated39 and that most regimens for treating
hypertension tend to focus on lowering the DBP to an accept-
able level. A number of explanations are possible, but the most
likely involve insufficient attention to the determination of the
DBP by the examiners on the later two surveys, or environ-
mental conditions in the examination centers which were more
likely to interfere with an accurate determination of the DBP
than of the SBP.
The issue of observer attention may be most productively
addressed by comparisons among the three surveys of the 5th,
50th, and 95th percentiles of DBP (table 12). These show that
there were almost no consistent differences among the three
surveys in the 95th percentile, a modest and fairly consistent
increase (2–4 mmHg) among the first and later two surveys in
the 50th percentile, and a larger (2–8 mmHg) increase in the
5th percentile. Such a pattern is possible if the examiners in the
later two surveys were inclined to release the pressure on the
cuff faster than the recommended 2 mmHg per second. This
practice would have the effect of raising the DBP, because the
examiner would be apt to miss the last pulse before the actual
cessation of Korotkoff sounds. It is also reasonable to suggest
that this effect would be more pronounced at the lower end of
the DBP distribution, where the examiners might be more likely
to rush the determination. This phenomenon would not be ex-
pected to be present for the fwst survey, in which the examiners
were required to record both the fourth and fifth Korotkoff
sounds. The difference between the fourth and fifth sounds can
be difficult to detect and requires close attention and adherence
to recommended techniques.
Observer inattention could have consequences in other
ways. In particular, because the examiners of the later two
surveys were not required to record both the fourth and fifth
sounds, it is possible that once the diastolic value was well
within the normotensive range, the physician may have listened
less meticulously for the disappearance of the Korotkoff sounds.
In general, the written instructions given to the physicians for
the reading and recording of blood pressures in the later two
surveys were less detailed than in the first survey, and no blood
pressure measurement retraining was provided for the physi-
cians. As a consequence, the physicians may not have been
aware of the need for an accurate determination of DBP from
an epidemiological standpoint, regardless of the clinical signif-
icance of the value.
Some support for the hypothesis of observer inattention
can be found in the distribution of end digits for DBP measure-
ments (see appendix IV). That analysis shows that the physi-
cians of the later two surveys were more likely than those of the
first survey to report DBP values that ended in O or 5, when in
fact all blood pressure measurements should have been even-
numbered and equally likely, thus eliminating the possibility of
an end digit of 5.
The difference in character between the physicians of the
first survey and the physicians of the later surveys may have
had consequences for the accurate determination of DBP in
another way. It is possible that the older physicians of the later
two surveys may have suffered more from some degree of hear-
ing loss associated with aging than the younger physicians of
the fwst survey, although it has not been possible to quanti~
this effect.
The trends in mean SBP, proportion of persons with SBP
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greater than or equal to 140 mmHg, and proportion of persons
taking antihypertensive medications are unaffected by any dif-
ficulties with diastolic readings. The general trends in proportion
of persons with diagnosed, undiagnosed, and controlled hyper-
tension rely on the accuracy of the diastolic reading only in the
upper end of the blood pressure distribution (diastolic greater
than or equal to 90 mmHg). Therefore, ddliculties with diastolic
readings primarily in the lower end of the distribution would
have little or no effect on the analysis of these trends.
The proportion of black adults with definite hypertension
decreased over the period covered by the three surveys (although
not significantly), suggesting that some preventive measures
may have had an impact on the prevalence of the disease in
black adults. However, no similar decline is evident in the pro-
portion of white adults with definite hypertension. One might
speculate that the lack of a decline is a function of(a) the less-
than-perfect DBP measurements, (b) declining cardiovascular
disease mortality over the past two decades, keeping more
hypertensive white males alive and contributing to the overall
increase, (c) race-specific changes in lifestyle factors related to
hypertension, and/or (d) more mild hypertensives being medi-
cated, thus “promoting” them into the definite category. Further
investigation is necessary before any conclusions can be drawn.
A significant decline in the proportion of persons with un-
diagnosed hypertension was noted for each of the four race-sex
groups over the 20-year period. This improvement provides
supportive evidence for the success of major public health
campaigns to increase public awareness of hypertension, to
increase physician interest in treating hypertension, and to
create blood pressure screening programs over that time.
The proportion of persons taking antihypertensive medica-
tion has increased over the period spanned by the three surveys.
The proportion of adults under age 35 years taking blood pres-
sure medication is very low for several reasons. Such persons
have a low prevalence of elevated blood pressure when com-
pared with older adults. In addition, physicians may tend to
treat elevated blood pressure in younger persons with non-
pharrnacologic means more readily than older persons. Finally,
young men have fewer contacts with physicians and are, there-
fore, less likely to have their blood pressure taken.
Among adults age 35 years and older, the increasing pre
portion of blood pressure medication use with age is consistent
with the increasing prevalence of elevated blood pressure with
age. Persons ages 35–74 years were more likely to take Mood
pressure medications in 1976–80 than in 1960–62. This in-
crea~seis consistent with the hypothesis of increasing awareness
and diagnosis of hypertension over that time period. In addi-
tion, part of the increased use of blood pressure medications
since 1960 may be a response to the recent interest in treating
even mildly elevated blood pressure, and to the development of
new antihypertensive drugs which are less toxic and more ef-
fective. The higher proportion of blood pressure medication
use among black adults than among white adults was consistent
with the higher prevalence of elevated blood pressure found in
black adults in all three surveys.
Finally, the proportion of persons with controlled hyper-
tension increased significantly for each of the four race-sex
groups. Such results may have been expected, given the trends
in increased awareness and treatment over the 20-year period.
In summary, the changes in blood pressure levels in the
period spanned by the three surveys are in the anticipated di-
rections. Overall, mean SBP has decreased, the prevalence of
elevated blood pressure has decreased, the use of antihyper-
tensive medications has increased, the proportion of persons
with controlled hypertension has increased, and the improve-
ments have been most marked in the population sub~~oups
most at risk at the beginning of the period. The reasons for
these changes are varied, but perhaps the three most significant
are (a) the advent of more effective treatment regimens, (b) a
greater awareness by physicians and the general public of the
rislcsinherent in high blood pressure and of the lifestyle factors
influencing blood pressure, and (c) a greater recognition by
physicians of the desirability of treating even mildly elevated
blood pressure. Although a direct causal relationship has not
been demonstrated, these results do provide suggestive evidence
that various private and public programs (such as the National
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Table 1. Systolic blood pressure by race, sex, and age With Weighted population estimetes, mean% standerd deviations, standard errors. and
salected percentile= United States, 1976-80
Mean Percentiles
Population systolic blood Standard Standard
Raca, sex, and age estimate pressure deviation error 50th 75th 90th 95th
ALL RACES’
Both sexes
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WHITE ADULTS
Both sexes
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Woman
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yesrs . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .
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Table 1. Systolic blood pressure by race, sex, and age with weighted population eetimatest means, atendard deviations, standard error% and
selected percentiles: United States, 1976-80—Con.
Mean Percentiles
Population systcvlic blood Standard Standard
Race, sex, and age estimate pressure deviation error 50th 75th 90th 95th
BLACK ADULTS
Both sexes
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . ...9. . . . . . . . . . . . . . . . . . . .
45-54 yeare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
,35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


































































124 139 157 170
115 123 134 141
116 128 137 145
127 140 153 162
137 147 163 183
140 159 180 189
143 160 182 195
127 140 156 165
119 128 137 145
123 135 144 159
130 142 150 159
135 141 157 ’173
140 157 180 *184
140 156 170 183
121 139 159 173
111 119 126 139
114 121 130 135
124 139 153 162
137 150 167 183
139 163 180 193
146 165 186 200
32
Tabla 2. Diastolic blood pressure by race, sex, and age with weighted population estimates, means, standard deviations, standard errors, and
selacted percentiles: United States, 1976-80
Mean Percentiles
Population diastolic blood Stendard Standard
Race, sex. and age estimate pressure deviation error 50th 75th 90th 95th
ALL RACES’
Both sexes
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yesrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 yesrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yeare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WHITE ADULTS
,8oth sexes
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18-74 yeare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years................,,.. . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yesra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .




















































































































































11.4 0.46 78 86 93
9.2 0.40 72 79 85
10.4 0.55 75 83 90
10.7 0.58 79 86 93
11.6 0.59 82 90 98
11.3 0.55 82 90 97
11.6 0.54 81 69 97
11.1 0.48 80 87 95
9.2 0.48 75 81 88
10.3 0.65 79 86 93
10.0 0.72 81 B7 95
11.8 0.64 84 92 101
11.1 0.61 83 92 99
11.4 0.56 81 89 98
11.3 0.47 75 83 91
8.3 0.45 70 75 81
9.4 0.56 71 78 85
10.7 0.59 76 83 91
11.1 0.73 80 BB 95
11.3 0.5B 81 89 97










































llnclude~ races Otherthan whita and black.
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Table 2. Diastolic blood pressure by race, sex, and age with weighted population estimates, means, standard deviations, standard errors, and
selected percentiles: United Statea, 1976-80—Con.
Mean Percentiles
Population diastolic blood Standard Standard
Race, sex, and age astimate pressure deviation error 50th 75th 9oth 95th
BL4CK ADULTS
Both sexes
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18–74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

































































































































Table 3. Systolic blood prassure by race, sex, and educational level with weighted population estimates, standardized means, and standard
errors: United States, 1976-80
Education
Less than 9 years 9-12 years 13 years or more
Population Standard Population Standard Population
Race and sax
Standard
estimate Mean 1 error estimate Meanl error estimate Mean ~ error
All racesz
Both sexes . . . . . . . . . . . . . . . . . . . . . .
Men . . . . . . . . . . . . . . . . . . . . . . . . . . . .
































Both sexes . . . . . . . . . . . . . . . . . . . . . .
Men . . . . . . . . . . . . . . . . . . . . . . . . . . .




















Both aexes . . . . . . . . . . . . . . . . . . . . .
Men . . . . . . . . . . . . . . . . . . . . . . . . . . . .



















‘Age standardized by the direct method to the overall U.S. population at the midpoint of the survey.
‘Includes races other than white and black.
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Tabla 4. Diastolic blood prassure by race. sex, and educational level with weighted population astimates, standardized means, and standard
errors Unitad States, 1976-80
Education
Less than 9 years 9-12 years 13 years or more
Population Standard Population Standard Population Standard
Race and sex estimate Mean 1 error estimate Meani error estimate Meanl error
Number in Millimeters Number in Millimeters Number in Millimeters
All racesz thousands mercury thousanda mercury thousands mercury
Both sexes . . . . . . . . . . . . . . . . . . . . . . 18,997 81 0.64 69,901 79 0.41 48,126 7B 0.55
Men . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,404 82 0.73 30,279 82 0.47 25,550 80 0.56
Women . . . . . . . . . . . . . . . . . . . . . . . . . 9,593 79 0.74 39,621 77 0.43 22,576 76 0.59
White adults
Both sexes . . . . . . . . . . . . . . . . . . . . . . 15,944 80 0.68 61,858 79 0.43 44,703 78 0.55
Men . . . . . . . . . . . . . . . . . . . . . ...4. . . 7,962 82 0.78 26,862 82 0.51 23,945 80 0.56
Women . . . . . . . . . . . . . . . . . . . . . . . . . 7,982 79 0.77 34,997 77 0.44 20,757 75 0.61
Black adults
Both sexea . . . . . . . . . . . . . . . . . . . . . . 3,053 82 1.16 8,042 82 0.59 3,423 80 1.12
Men. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,442 82 1.31 3,418 84 0.77 1,605 82 1.26
Women . . . . . . . . . . . . . . . . . . . . . . . . . 1,611 83 1.76 4,625 81 0.70 1,818 77 1.03
‘Age standardized by the direct method to the overall U.S. population st the midpoint of the SUIVSY.
‘Includes races other than white snd black.
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Table 5. Number and percent of population in selected blood pressure categories, by race, sex, and age: United States, 1976-80
Both sexes Men Women
—
Race and age N2 n3 Pa SE5 N2 n3 P4 &C5 N2 n3 p4 SE5
NORMOTENSIVE1
All races6
18-74 years7. . . . . . . . . . . . . . . . . .
18-24 yaars . . . . . . . . . . . . . . . . . . .
25-34 yeara . . . . . . . . . . . . . . . . . . .
35-44 yaars . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . .
Whita adults
18-74 yeera7 . . . . . . . . . . . . . . . . . .
16-24 years . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . .
65-74 years,...............,..
Black adults
18-74 years7, ,, . . . . . . . . . . . . . . .
18-24 yeara . . . . . . . . . . . . . . . . . . .
25-34 years. . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . .
65-74 years. . . . . . . . . . . . . . . . . . .
DEFINITE HYPERTENSIVEa
All races6
18-74 years7 . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . .
25-34 yeare . . . . . . . . . . . . . . . . . . .
35-44 yeare . . . . . . . . . . . . . . . . . . .
45-54 yeare . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . .
White adults
18-74 yeare7 . . . . . . . . . . . . . . . . . .
18-24 yeare . . . . . . . . . . . . . . . . . . .
25-34 yeara . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . .
45-54 yeara. . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . .
65-74 yeara . . . . . . . . . . . . . . . . . . .
81ack adults
18-74 years7 . . . . . . . . . . . . . . . . . .
18-24 yeare . . . . . . . . . . . . . . . . . . .
25-34 yeare, . . . . . . . . . . . . . . . . . .
35-44 yeare . . . . . . . . . . . . . . . . . . .
45-54 yeare . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . .



























































































































































































































































































































































































See footnotes at end of table,
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Table 5. Number and percent of population in selected blood pressure categories, by race, sex, end age United Stetes, 1976-80—Con.
Both sexes Men Women
Rece and age N2 n3 P4 CJE5 N2 n3 P4 SES N2 “s P4 SE5
BORDERLINE HYPERTENSIVE
Al I racese
18-74 years7 . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . .
3!i-44 years . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . .
66-74 years . . . . . . . . . . . . . . . . . . .
White adulta
18-74 years7, . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . .
25-34 yeara . . . . . . . . . . . . . . . . . . .
36-44 years . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . .
Black adults
18-74 yeara7 . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . .
26-34 years . . . . . . . . . . . . . . . . . . .
35-44 years. . . . . . . . . . . . . . . . . . .
45-54 yesra . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . .




18–74yaars7 . . . . . . . . . . . . . . . . . .
18-34 yeara . . . . . . . . . . . . . . . . . . .
35-54 years . . . . . . . . . . . . . . . . . . .
55-74 years . . . . . . . . . . . . . . . . . . .
White adulta
18-74 yeara7 . . . . . . . . . . . . . . . . . .
18-34 years . . . . . . . . . . . . . . . . . . .
35-54 years . . . . . . . . . . . . . . . . . . .
55-74 year3 . . . . . . . . . . . . . . . . . . .
Black edults
18-74 years7. . . . . . . . . . . . . . . . . .
18-34 yeara . . . . . . . . . . . . . . . . . . .
35-54 years . . . . . . . . . . . . . . . . . . .
















































































































































































































24 *1 4.1 3.64

















































































lSy~t~li~bl~~dpreasure(SB~ less than 140mmHg anddiaatolic blood presaure (DBP)Ieas than 90mmHgand n0ttaHn9antihYPefiensive medication.
2Population estimate in thousanda.
3Sample size.
%%ighted percent of population subgroup in blood preasura category.
5Standard error of percent.
‘Includes racea other than white and black.
‘Age adjuated bythedirect method to the overall U.S.population atthemidpoint of the survey.
8sBpequal toorgrastarthan 160mmHgand DBpequal toorgreater than 95mm Hg, and/or tatin9antihYPs~enaive medication.
‘SBPequsl toorgreater than 140mmHgbutlesa than 160mmHg and/or DBPequ61 toorgreater than 90mmHgbut leas than 95mmHg, andnotteKng entihypenensive
medication.
10sBp equaI to or graater than 160 mmHg and OBP Ieaa than 90 mmH9.
1lAdja~ant age groups merged to enhance statistical reliabili~.
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hypertensive Definite hypertensive hypertensive
Sample Definite who were hypertensives who who were who were
Race, sex, and age size hypertensivesl diagnosed2 were madicated3 controlle d4 controlled
ALL RACES
Both sexas
18-74 years5 . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . .
25-34 years, . . . . . . . . . . . . . . . . . . .
35-44 yesrs . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . .
Men
16-74 years5 . . . . . . . . . . . . . . . . . . .
16-24 years . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . .
Women
18-74 yeara5 . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . .
65-74 yeara . . . . . . . . . . . . . . . . . . . .
WHITE ADULTS
8oth sexes
18-74 years5 . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . .. c.. . .
55-64 years . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . .
Men
18-74 years5 . . . . . . . . . . . . . . . . . . .
16-24 yeara . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . .
Women
18-74 years5 . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . .
25-34 yeare . . . . . . . . . . . . . . . . . . . .
35-44 yeare . . . . . . . . . . . . . . . . . . . .
45-54 yeare . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . .































































































































































































































































































































































hypertensive Definite hypertensive hypertensive
Sample Definite who were hypertensive who who were who were
Race, sex, andage size hypertensive’ diagnosad= were medicated3 controlled controlled
BLACK ADULTS
Both sexes
18-74 years5 . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . .
Man
18-74 years5 . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . .
Women
18-74 yeara5 . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . . .


























































































































































lBasedon average of3blood pressures. Systolic blOOdpressure (SBP)zl 60mmHg, diastolic blOOdpreaaure (DBp)~95mmHg, taking antihyPenensive medlcati0n.
2Physician diagnosed high blood presaure orhypertenaion.
3Reported taking antihypertensive medication’’always,’’’’o ften,” or’’aometimes.’+
4SBP<160mmHg and DBP <95 mmHg.
5Age-adjusted by the direct method to the combined population of hyperlensives at the midpoint of the survey.
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Table 7. Joint cumulative frequency distributiona of systolic blood pressure categories by diastolic blood pressure categories for white men
by age United Statea, 1976-80
Cumulative systolic blood pressures
Population Less than Less than Less than Less than Less than All
Cumulative diastolic blood pressures estimate 140 mmHg 150 mmHg 160 mmHg 170 mmHg 180 mmHg levels
Ages 18-24 years




10,004 10,971 11,287 11,381 11,411 11,442
Percent



































Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Leas thsn95mmHg. . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg. , . . . . . . . . . . . . . . . . . . . . .
Less than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 25-34 years Number in thousands








































Leaathan 80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Leaathan 85mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg. .,......,.,.. . . . . . . . . . .
Leaathan 95mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg. , . . . . . . . . . . . . . . . . . . . . .







Agea 35-44 years Number in thousends
9,222 9,612Population estimate . . . . . . . . . . . . . . . . . . . . . . . . 9,808 8,418 9,712 9,721 9,808
Number in
thousands Percent







Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less thsn90mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Leaathan 95mmHg, . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .
Leas than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
40.4 41.4 41.4 41.4 41.4 41.4
62.2 65.2 65.5 65.5 65.5 65.5
74.7 79.1 80.1 80.2 80.2 80.2
82.2 87.9 90.0 90.1 90.1 90.1
85.8 93.6 97.0 97.7 97.8 98.0
85.8 94.0 96.0 98.9 99.0 99.7
Ages 45–54 yeers
Population estimate . . . . . . . . . . . . . . . . . . . . . . . .
Number in thousands





All levela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72.3 86.1 92.1 96.6 98.6 100.0
Leas thsn80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Laaathan 85mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less then 95mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mm Ha . . . . . . . . . . . . . . . . . . . . . . .







32.0 32.8 33.1 33.1 33.1 33.1
50.0 52.1 53.1 53.4 53.4 53.4
60.0 65.3 66.6 66.9 67.1 67.1
68.7 77.0 79.3 80.5 80.9 81.0
72.1 84.7 90.5 93.5 94.4 94.9
72.3 86.1 92.1 96.1 97.8 98.3
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Table 7. Joint cumulative frequency distributions of systolic blood pressure categories by diastolic blood pressure categories for white men
by age United States, 1976-80—Con.
Cumulative systolic blood prassures
Population Less than Less than Lass than Less than Less than All
Cumulative diastolic blood prassures estimata 140 mmHg 150 mmHg 160 mmHg 170 mmHg 180 mmHg lavels
Ages 55-64 years
Population estimata . . . . . . . . . . . . . . . . . . . . . . . .
All Ievela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 90mmHg . . . . . . . . . . . . .. . . . . . . . ... . .
Lesathan 95mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Laasthan 105mmHg . . . . . . . . . . . . . . . . . . . . . . .
Less than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 65–74 years
Population estimate . . . . . . . . . . . . . . . . . . . . . . . .
All levela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Lass than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 90mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Lass than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .


































































49.9 68.1 80.0 89.5 94.3 100.0
30.7 36.7 38.8 40.2 41.1 41.4
42.6 53.7 58.5 61.7 62.8 63.7
47.0 60.9 67.9 72.1 74.2 75.3
49.5 66.0 76.0 83.0 85.6 87.4
49.8 67.9 79.6 88.4 93.0 96.8
49.9 68.1 80.0 89.5 94.3 99.2
41
Tabla 8. Joint cumulative fraquancy distributiona of systolic blood praaaura categoriaa by diastolic blood praasura categories for white woman
by aga: United Statas, 1976-80
Cumulative systolic blood pressures
Population Less than Less than Less than Less than Less than All
Cumulative diastolic blood pressures estimate 140 mmHg 150 mmHg 160 mmHg 170 mmHg 180 mmHg fevals
Ages 18-24 years
Population eatimate . . . . . . . . . . . . . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . ,,, . . . . . . .
Less than 80mm Ha. .,, ,, . . . . . . . . . .,...,,,,
Less than Ei5mm Ha. . . . . . . . . . . . . , ..,...,,,,
Lesathan 90mm Ha. . .,, ,. .,.... . . . . . . . . . . .
Leas than 95mmHg. . . . . . . . . . . . . . , . . . . . . . . .
Leas than 105mmHg. , .,......,., , . . . . . . . . .
Less than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 25-34 yeara
Population estimate, . . . . . . . . . . . . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lass than 80mmHg, . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg. ,,, . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 105mm Ha.......,..,.. . . . . . . . . . .
Less thsn115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 35-44 years
Population estimate . . . . . . . . . . . . . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg, . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg, . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 95mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .
Less than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 45-54 years
Population estimate . . . . . . . . . . . . . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lass than 80mm Ha . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mm Ha . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Lass than 95mm Ha . . . . . . . . . . . . . . . . . . . . . . . .
Leas than 105mm Ha . . . . . . . . . . . . . . . . . . . . . . .















11,769 11,866 11,902 11,919 11,919 11,919
Percent
98.7 99,6 9949 100.0 100.0 100,0
86.7 87.0 87.1 87.1 87,1 87.1
95.2 95.6 95.7 95.7 95.7 95.7
98.0 98.5 98.7 98.7 98.7 98.7
98.5 99.1 99.3 99.4 99.4 99.4
98.7 99.6 99.9 99.9 99.9 99.9
98,7 99.6 99.9 100.0 100.0 100.0
Numbar in thousands






















98.1 99,3 99.5 99.9 99.9 100.0
79,8 80.0 80.0 80.0 80.0 80.0
90.6 90.7 90.7 90.7 90.7 90.7
95.6 96.0 96.0 96.0 96.0 96.0
97.2 97.8 97.8 97.9 97.9 97.9
98.1 99.2 99.4 99.6 99.6 99.6
98.1 99.3 99.5 99.9 99.9 99.9
Number in thousands
9,587 10,113 10,261 10,479 10,550 10,584
Percent
90.6 95.6 97.0 99.0 99.7 100.0
62.4 62.8 62.8 62.8 62.8 62.8
77.5 78.6 78.8 79.1 79.2 79.2
85.1 86,7 87.1 87.7 87.8 87.8
89.3 93.0 93.8 94.5 94,6 94.6
90.3 95.’1 96.4 97.9 98.1 98.2
90.6 95.6 97.0 99.0 99.5 99.6
Numbar in thousands









77.4 88.5 95.2 97.9 98.6 100.0
46.5 47.5 47.5 47.5 47.5 47.7
61.9 64.8 65.8 65.8 65.8 65.9
70.9 77.3 79.2 79.3 79.5 79.6
75.6 84.4 88.5 88.9 89.3 89.6
77.2 88.2 94.9 97.3 97.7 98.1
77.4 88.6 95.2 97.9 98.4 99.3
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Table 8. Joint cumulative frequancy distributiona of systolic blood pressure categories by diastolic blood pressure categories for white women
by ege United States, 1976-80—Con.
Cumulative systolic blood pressures
Population Less then Less than Less than Less than Less than Alt
Cumulative diestolic blood pressures estimate 140 mmHg 150 mmHg 160 mmHg 170 mmHg 180 mmHg levels
Ages 55-64 years
Population estimate . . . . . . . . . . . . . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .
Leas than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 65-74 years
Population estimate . . . . . . . . . . . . . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Lass than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 105mmHg . . . . . . . . . . . . . . . . . . . . . . .






















5,871 7,330 8,385 8,997 9,307 9,601
Percent
61.2 76.4 87.3 93.7 96.9 100.0
39.1 41.8 43.7 44.1 44.4 44.4
52.7 59.3 62.8 63.9 64.2 64.3
58.7 - 69.4 75.4 77.5 78.4 78.8
60.7 73.8 82.2 86.0 87.6 88.2
61.2 76.4 86.8 92.6 95.5 97.0
61.2 76.4 87.1 93.5 96.6 99.1
Number in thousands
3,298 4,567 5,623 6,308 6,748 7,329
Percent
45.0 62.3 76.7 86.1 92.1 100.0
32.7 38.9 42.6 44.6 45.0 45.2
40.4 51.3 59.1 62.0 63.8 64.6
43.8 57.9 68.4 73.4 75.8 77.4
44.8 60.8 73.8 80.6 84.1 87.4
45.0 62.3 76.6 85.4 91.0 96.8
45.0 62.3 76.7 86.1 91.9 99.3
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Table9. Joint cumulative hequency &stributions ofsystolic blood pressure categories bydiastolic blood pressure categories for blaoknlen
by age United 8tates. 1976-80
Cumulative systolic blood pressures
Population Less than Less than Less than Less than Less than All
Cumulative diastolic blood pressures estimate 140 mmHg 150 mmHg 160 mmHg 170 mmHg 180 mmHg Iavels
Ages 18-24 years
Population estimate . . . . . . . . . . . . . . . . . . . . . . . . .
Number in thousands





92.2 96.5 98.4 99.6 99.6 100.0All levela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mm Ha . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mm Ha . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mm Ha . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . .







64.4 67.3 67.3 67.8 67.8 67.8
83.3 87.6 88.5 89.0 89.0 89.0
89.2 93.5 95.0 95.6 95.5 95.5
92.2 96.5 98.4 98.9 98.9 98.9
92.2 96.5 98.4 99.6 99.6 99.6
92.2 96.5 98.4 99.6 99.6 100.0
Ages 25–34 years Number in thousands
1,325 1,445 1,475 1,534 1,540 1,546Population estimate . . . . . . . . . . . . . . . . . . . . . . . . . 1,546
Number in
thousands Percent









































Lesathan 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Lass than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less thsn105mmHg . . . . . . . . . . . . . . . . . . . . . . .









71.0 88.1 95.2 96.2 97.8 100.0All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Lass than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .







29.9 29.9 29.9 29.9 29.9 29.9
45.1 45.1 45.1 45.1 45.1 45.1
58.2 62.0 62.0 62.0 62.0 62.0
69.4 77.7 77.7 77.7 77.7 77,7
71.0 88.1 93.7 94.7 96.4 96.4
71.0 88.1 95.2 96.2 97.8 98.9
Ages 45-54 yaara Number in thousands
684 903 942 991 1,003 1,044Population estimata . . . . . . . . . . . . . . . . . . . . . . . . . 1,044
Number in
thousands Percent







25.3 25.3 26.1 26.1 26.1 26,1
34.6 40.8 41.6 41.6 41.6 41.6
48.4 63,6 64.5 64.5 64.5 64.5
60.2 78.7 79.5 79.5 79.5 79.5
65.5 86.5 89.1 92.9 92.9 92.9
65.5 86.5 90.2 95.0 96.1 96.1
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Leaathan 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Lasathan 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mm Ha . . . . . . . . . . . . . . . . . . . . . . .
Leaathan 115mm Ha . . . . . . . . . . . . . . . . . . . . . . .
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Tabla 9. Joint cumulative frequency distributions of systolic blood pressura cetagories by diastolic blood pressura categories for black men
byag= United 8tataa, 1976-80-Con.
Cumulative systolic blood pressures
Population Less than Less than Less than Less than Less than All
Cumulative diastolic blood pressures estimate 140 mmHg 150 mmHg 160 mml-lg 170 mmHg 180 mmHg levels
Ages 55-64 years




373 566 630 678 713 801
Parcent
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .
Less than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 65-74 years





































All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 555
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . . 167
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . . 294
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . . 359
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . . 433
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . . 521
Less than 115mmHg . . . . . . . . . . . . . . . . . . . . . . . 548
48.1 66.4 82.6 89.7 92.9 100.0
23.0 27.6 30.1 30.1 30.1 30.1
39.5 47.5 51.1 52.8 52.8 52.8
41.5 52.5 60.9 63.4 63.4 64.7
45.9 62.1 73.1 75.6 76.6 77.9
48.1 66.4 81.4 87.1 89.5 93.8
48.1 66.4 82.0 89.1 92.2 98.7
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Tabla 10. Joint cumulative frequency distributions of systolic blood pressure categories by diastolic blood prasaure categories for black women
by age United Statea, 1976-80
Cumulative systolic blood pressures
Population Less than Less than Less than Less than
Cumulative diastolic blood pressures
Less than All
estimate 140 mmiig 150 mmHg 160 mmHg 170 mmHg 180 mmHg levels
Ages 18-24 years
Population estimate.........,.. . . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mm Ha . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mm Ha . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mm Ha, . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .
Less than 115mm Ha . . . . . . . . . . . . . . . . . . . . . . .
Ages 25-34 years














All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mm Ha . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mm Ha, . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg, . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg, . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .
Less than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 35-44 years











All levels..........,.......,.. . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mm Ha . . . . . . . . . . . . . . . . . . . . . . .
Less than 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 45-54. years
Population estimate . . . . . . . . . . . . . . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 105mm Ha . . . . . . . . . . . . . . . . . . . . . . .



















1,782 1,861 1,873 1,873 1,873 1,873
Percent
95.2 99.4 100.0 100.0 100.0 100.0
81.7 83.1 83.1 83.1 83.1
90.1
83.1
93.2 93.2 93.2 93.2 93.2
92.0 95.8 95,8 95.8 95.8
94.0
95.8
98.2 98.2 98.2 98.2 98.2
95.2 99.4 100.0 100.0 100.0
95.2
100.0
99.4 100.0 100.0 100.0 100.0
Number in thousands
1,886 1,926 1,926 1,937 1,953 1,953
Percent
96.5 98.6 98.6 99.2 100.0 100.0
74.3 74.3 74.3 74.3 74.3 74.3
85.8 85.8 85.8 85.8 85.8 85.8
87.8 88.9 88.9 88.9 88.9 88.9
94.1 95.7 95.7 95.7 95.7 95.7
96.0 97.5 97.5 97.=5 97.5 97.5
96.5 98.6 98.6 99.2 100.0 100,0
Number in thousands
1,103 1,231 1,324 1,374 1,382 1,415
Percent
78.0 87.0 93.6 97.1 97.7 1Qo.o
43.0 43.0 44.6 44.6 44.6 44.6
55.8 56.5 58.1 58.1 58.1 58.1
68.9 72.0 74.4 74,4 74.4 74.4
72.9 79.3 82.4 85.4 85.4 85.4
77.3 85.6 92.3 95.8 96.3 97.1
78.0 87.0 93.6 97.1 97.7 99.3
Number in thousands
669 864 1,025 1,119 1,130 1,215
Percent
55.0 71.1 84.3 92.1 93.0 100.0
25.5 25.5 25.5 25.5 25.5 25.5
40.2 41.7 41.7 41,7 41.7 41,7
46.3 53.0 57.0 57.0 57.0 57.0
49.9 59.2 64.3 64.8 64.8 67,3
55.0 69.7 80.3 84.9 84.9 88.9
55.0 71.1 83.5 90.5 90.5 96.8
Table 10. Joint cumulative frequency distributions of systolic blood pressure categories by diastolic blood pressure categories for black woman
by age United States, 1976-80—Con.
Cumulative systolic blood pressures
Population Less than Less than Less than Less then Less than All
Cumulative diastolic blood pressures estimate 140 mmHg 150 mmHg 160 mmHg 170 mmHg 180 mmHg levels
Ages 55-64 years
Populatio neatimate ..<....,..,.. . . . . . . . . . . . .
All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg. . . . . . . . . . . . . . . . . . . . . . . . .
Leas than 85mmHg. . . . . . . . . . . . . . . . . . . . . . . . .
Leas than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Leas then 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Leasthan 105mmHg . . . . . . . . . . . . . . . . . . . . . . .
Lesathan 115mmHg . . . . . . . . . . . . . . . . . . . . . . .
Ages 65-74 years










































All levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 80mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 85mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 90mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 95mmHg . . . . . . . . . . . . . . . . . . . . . . . . .
Less than 105mmHg . . . . . . . . . . . . . . . . . . . . . . .








42.5 53.7 67.6 79.8 85.4 100.0
20.1 24.3 29.3 30.4 32.0 34.3
30.5 37.2 43,8 45.3 47.8 51.4
33.5 41.8 50.8 54.7 57.1 63.2
35.6 45.9 57.1 64.3 66.8 75.2
42.5 53.7 67.6 78.6 84.3 96.4
42.5 53.7 67.6 79.8 85.4 98.9
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Table 11. Systolic blood pressure by survey, rata, sex, and age with weighted population estimatas, means, standard errors, selected
parcantiles, and proportions at or abova 140 mmHg Unitad Statas, 1960-62, 1971 –74, and 1976-80
Mean Percentiles
Population systolic blood Stendard Propotiion Standard




18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 yesrsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Black adults
Both sexes
18-74 years’ . . . ...!.... . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18–24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yesrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1971-74 (N HANES 1)
White adults
Both sexes:
18–74yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

























































































































































































































































































































































lAge adjuated by the direct method to the overall U.S. population at the midpoint of tha 1976-80 survey.
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Tabla 11. Systolic blood prassura by suwey, race, sex, and age with weighted population estimates, means. standard errors. seletied
percentiIas, and proportions at or abova 140 mmHg United States, 1960-62, 1971-74, and 1976-80—Con.
Mean Percentiles
Population systolic blood Standard Proportion Standerd
Survey, race, sex, and age estimate pressure error 50th 95th > 74(7 mm~g error
1971-74 (N HANES I)—Con.
White adults—Con.
Men:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25–34 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearaT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Black adults
Both aexas
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55–64yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Man:
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
lB-24yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1976-80 (N HANES 11)
White adults
8oth sexes
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .




























































































































































































































































































































































Table 11. Systolic blood pressure by survey, race, sex, and aga with waighted population estimates, means, standard errors, selected
percentiles, and proportions at or above 140 mmHg: United Statas. 1960-62, 1971-74, and 1976-80—Con.
Mean Percentiles
iDopulation systolic blood Standard Proportion Standard
Survey, race. sex, and age estimate pressure error 50th 95th > 140 mmHg error
1976-80 (N HANES 11)—Con.
White adulta—Con.
Women:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
81ack adults
8oth sexas
18-74 years3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years.................,.. . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . .,, , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .







































































































































































































‘Age adjusted by tha direct method to the overall U.S. population at the midpoint of tha 1976-80 survey.
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Table 12. Diastolic blood pressure by survey, race, sex, and age with weighted population aatimatas, means. standard errors, selected
percentiles, and proportions at or above 90 and 95 mmHg: United States, 1960-62, 1971 –74, and 1976-80
Mean Percentiles
Population diastolic blood Stendard Propotiion Proportion




18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18–24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years, . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Black adults
Both aexe~
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .




18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years, . . . . . . . . . . . . . . . . . . . . . . . . . . .













































































































































































































































































































































































































Table 12. Diastolic blood pressure by survey, rata, sex. and age with Weigtlted population eatimata% meens, standard errors, selected
percentiles, and proportiona at or above 90 end 95 mmHg: United Stetas, 1960–62, 1971-74, and 1976-80—Con.
Mean Percentiles
Population diastolic blood Standard Proportion Propotiion
Survey, race, sex. and aga estimate pressure error 5th 50th 95th >90 mm/-/g >95 mmHg
1971-74 (N HANES I) —Con.
White adults—Con.
Men:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Black adults
Both saxes:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
lB-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearal . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .




18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 yeara. c. . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yeara. . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 yearsl, . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 yesrs. . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years. . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . .. l....... . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .












































































































































































































































































































































































































lAga sdjusted by the direct method to the overall U.S. population at the midpoint of the 1976-80 survey.
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Table 12. Diastolic blood pressura by suwey. race, sax, and aga with weighted population estimates, means, standard errors, seleoted
percentiles, and proportions at or abova 80 and 95 mmHg: United Statas, 1960-62, 1971-74, and 1976-80—Con.
Mean Percentiles
Population diastolic blood Standard Proportion Proportion




18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 yeara. . . . . . . . . . . . . . . . . . . . . . . . . . . .
81ack adults
Both sexes
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yesrs . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women:
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara. . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . .



































































































































































































































‘Age adjusted by the direct method to the ovsrall U.S. population at tha midpoint of the 1976-80 survey.
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Tabla 13. Propotiion of adult population with dafinite hypertension by race, sex, age, and survey: United States, 1960-62, 1971-74, and
1976-80
1960-62 (NHES ~ 1971-74 (NHANES /) 1976-80 (NIIANES 1/)
Definite Standard Definite Standard Definite Stendard
Race, sex, and age hypertension error hypertension error hypertension error
WHITE ADULTS
Both sexes
lB-74yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44 years . . . . . . . . . . . . . . . . . . ,,, , . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BLACK ADULTS
Both sexas
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18–74yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years....,.........,,. . . . . . . . . . . . . . . . . . . . . . .
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18–74yearsl, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25–34 years, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .






























































































































































































































































‘Age ad]usted by the direct method to the oversll U.S. population at the midpoint of the 1976-80 survey.
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Table 14. Proportion of adult population with elevated blood pressure by sex, age. and rac- United Statea, 1960-62, 1971–74, and 1976–80
Totall White Black
Sex and age 1960-62 1971-74 1976-80 1960-62 1971-74 1976–80 1960-62 1971-74 1976-80
Both sexes
18-74 years2 . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . .
Men
18-74 yesrs2 . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . .
25–34 years . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . .
65–74 years . . . . . . . . . . . . . . . .
Women
18–74years2 . . . . . . . . . . . . . . .
18–24 years . . . . . . . . . . . . . . . .
25–34 years . . . . . . . . . . . . . . . .
35–44yaars . . . . . . . . . . . . . . . .
45–54 years . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . .






















































































1includes sII other races not shown separately.
2Ageadjusted bythedirect method totheoverall U.S. population atthemidpoint of the1976-80suwey.
NOTE Elevated blood pressure includes resdings ofeithersystolic blood preasure ofatleast 140mmHg ordiastolic blood pressure ofatleast 90mmHg or both.
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Table 15, Propotiion ofadukpopulation with undiagnosed hypatienaion klyraca, aex, aga, andsuNeY United States, 1960-62, 197’l-74,
and 1976-80
1960-62 (NHES /) 1977 -74( NHANES 1) 1976-80 (NHANES //)
Undiagnosed Standard Undiagnosed Standard Undiagnosed Standard
Race, sax, andaga hypertension error hypertension error hypertension arror
WHITE ADULTS
Both sexes
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 yesrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8LACK ADULTS
Both saxas
18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . ...<. . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
I 18-74 years’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years ., . . . . . . . . . . . . . . ...8 . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .






























































































































































































































































lAgeadjusted bythedirect method totheoverall U.S. population at the midpoint of the 1976 -80 survey.
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Table 16. Proportion of adult population taking antihypertensive medication by race, sex, age, and survey United States, 1960-62, 1971-74,
and 1976-60
1960-62 (NHES O 1971-74 (NHANES /) 1976-80 (NHANES lo
Standard Standard Standard
Race, sex, and age Medicated error Madicated error Medicated error
WHITE ADULTS
Both sexes
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . .
lB-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BLACK ADULTS
Both sexes
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
1B-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years...............,.. . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years, . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
























































































































































































































































‘Age adjusted by the direct method to the overall US. population at the midpoint of the 1976-80 survey.
57
Table 17. Proportion of adult population with controlled hypertension by race, sex, age, and survey: United States, 1960-62, 1971-74,
and 1976-80
1960-62 (NHES /) 7971-74 (NHANES 1) 1976–80 (NHANES //]
Controlled Standard Controlled Standard Controlled Standard
Race, sex, and age hypertensicm error hypertension error hypertension error
WHITE ADULTS
Both sexes
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18–74years1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 yearsl, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45–54 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8LACK ADULTS
Both sexes
18–74yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25-34 years, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Men
18–74 years] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35–44 yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55–84 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65-74 vears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Women
18-74 yearsl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .












































































































































































































































‘Age adjusted by the direct method to the oversll U.S. population at the midpoint of the 1976-80 survey.
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Table 18. Number and proportion of hypertensive disgnosed, medicsted, and controlled, by survey and age: United States, 1960-62,
1971-74, 1976-80
1960-62 (NHES /) 7977 -74( NHANES /) 7976-80 (NHANES //)





years years years years years years years years
Population estimate . . . . . . . . . . . . . . . . . . . . . . .
Definite hypartensives . . . . . . . . . . . . . . . . . . . . .
Adult population with definite hypertension. . . .
Definite hypertenaives whoweredisgnosed . . .
Definite hypertensives who were diagnosed . . .
Definite hypertensives who were medicated . . .
Definite hypertensives who were medicated . . .
Medicsted hypertensive who were controlled. . .









































































Table 19. PropoRions ofhypeRensives diagnosed, medicated, andcdtirolled, byeexor race, suwey, andage: United States, 1960-62,
1971-74, 1976-80
7960-62 (NHES /) 1977 -74( AVfAfdE.S /) 7976-80 (NHANES //)
18– 74 18-44 45-74 18-74 18-44 45-74 18-74 18-44 45-74
Sex, rata, andstatus years years years yaars yaars yaars years years years
Men
Definite hypertensives . . . . . . . . . . . . . . . . . . . . . . .
Adult population with definite hypertension . . . . . . .
Definite hypertensives who were diagnosed . . . . . . . .
Definite hypertensives who were medicated. . . . . . . .
Medicated hyperteneives who were controlled. . . . .
Women
Definite hypertensives . . . . . . . . . . . . . . . . . . . . . . . .
Adult population with definite hypertension. . . . . . . .
Definite hypertensives who were diagnoaed. . . . . . . .
Definita hypertensive who were medicated. . . . . . . .
Medicated hypertensives who were controlled. . . . . .
Whita adults
Definite hypertensives . . . . . . . . . . . . . . . . . . . . . . . . .
Adult population with definite hypertension. . . . . . . .
Definite hypertenaives who were diagnoaed. . . . . . . .
Definite hypertenaives who were medicated. . . . . . . .
Medicated hypertensives who were controlled. . . . . .
Black adults
Definite hypertensives . . . . . . . . . . . . . . . . . . . . . . . . .
Adult population with definite hypertension. . . . . . .
Definite hypertensives who were diagnosed. . . . . . . .
Definite hypertensives who were medicated. . . . . . . .






















































































































































Table 20. proportions of hypertensive diagnosad, medicatad, and controlled. by race, se% suweyt and a9a United State.% 1960-62,
1971-74, 1976-80
1960-62 (NHES ~ 197? -74( NHANES ~ 1976-80 (NHANES //)
18-74 18-44 45-74 18-74 78-44 45-74 78-74 18-44
Race, sex, and status
45– 74
years yaars years years years years years years years
WHITE ADULTS
Men
Definite hypertensives . . . . . . . . . . . . . . . . . . . . . . . . . .
Adult population with definite hypertension. . . . . . . . .
Definite hypertensives who ware diagnosed . . . . . . . .
Definite hypertensives who were medicated . . . . . . . .
Medicated hypertensives who were controlled . . . . . .
Women
Definite hypertensives . . . . . . . . . . . . . . . . . . . . . . . . . .
Adult population with definite hypertenaion. . . . . . . . .
Definite hypertensives whowera diagnosed . . . . . . . .
Definite hypertensive who were medicated . . . . . . . .
Medicated hypertensives who were controlled . . . . . .
BLACK ADULTS
Men
,Definite hypertensives . . . . . . . . . . . . . . . . . . . . . . . . . .
Adult population with dafinite hypertension. . . . . . . . .
Definite hypertensives who were diagnosed . . . . . . . .
Definite hypertensive who were madicated . . . . . . . .
Medicated hypertensive who were controlled . . . . . .
Women
Definite hypertensives . . . . . . . . . . . . . . . . . . . . . . . . . .
Adult population with definite hypertension. . . . . . . . .
Definite hypertensives who were diagnosed . . . . . . . .
Definite hypertensive who ware medicated . . . . . . . .
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Survey design and estimation
procedures
Survey design
The sampling plans for the first National Health Examina-
tion Survey (NHES I) and the first and second National Health
and Nutrition Examination Surveys (NHANES I and II) have
been described at length in earlier publications.s-]o Each of the
surveys utilized a stratified multistage probability design in
which a sample of the civilian noninstitutionalized population
of the United States was selected. Excluded from the selection
for all three surveys were persons residing on reservation lands
of American Indians, and excluded from selection for NHES I
and NHANE S I were persons residing in Alaska or Hawaii.
Successive stages in the sampling process dealt with pri-
mary sampling units (PSU’s-a standard metropolitan statistical
area, a county, or a small group of contiguous counties), census
enumeration districts (ED’s), segments (clusters of households),
households, eligible persons, and sample persons. In the first
stage of sample selection for each survey, the approximately
1,900 PSU’S into which the United States is subdivided were
grouped into superstrata. There were 42 such superstrata for
NHES I, 40 for NHANES I, and 64 for NHANES II. A
modified Goodman-Kish controlled selection technique was
used to select ftom each superstrata one or more PSU’S (also
called stands) to be included in the sample.61Forty-two PSU’S
were selected for inclusion in NHES I, 65 for inclusion in
NHANES I, and 64 for inclusion in NHANES II.
EDs (within-PSU geographic areas with similar numbers
of households) were then selected for subsequent sampling.
For NHANES I and NHANES II, the EDs within each PSU
were further grouped into “poverty” and “nonpoverty” strata
to allow oversampling among the “poverty stratum” ED’s. A
systematic sample of segments (clusters of households) was
selected from within the ED’s,
At the third stage of sampling, lists of all eligible sample
persons within each segment were made. From these lists sys-
tematic random samples in each age-sex group were selected to
be examined, using the following sampling rates:
Suwey and age/sex group Sampling rate
NHES I
18-74 years . . . . . . . . . . . . . . . . . . . . . . . . . 1/2
NOTE A list of references follows the text.
Sampling
Survey and age/sex group—Con. rate—Con,
NHANES I
18-19 years . . . . . . . . . . . . . . . . . . . . . . . . . 1/4
20-44 years
Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1/4
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1/2
45-64 years . . . . . . . . . . . . . . . . . . . . . . . . . 1/4
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . 1/7
NHANES II
18-59 yeara . . . . . . . . . . . . . . . . . . . . . . . . . 1/4
60-74 years . . . . . . . . . . . . . . . . . . . . . . . . . 3/4
Of the 7,710 persons included in the NHES I sample, 6,672
(86.5 percent) were interviewed and examined. Comparable
figures for NHANES I and II, ages 18–74 years, were 13,645
of 19,572 and 12,504 of 18,209 (69.7 and 68.7 percent, re-
spectively).
Estimation procedures
All data presented in this report are based on” weighted”
observations. That is, data recorded for each sample person
are inflated to characterize the subuniverse from which that
sample person was drawn. The weight for each examined person
is a product of the reciprocal of the probability of selecting the
person, an adjustment for nonresponse cases (that is, persons
not examined), and a poststratified ratio adjustment. The latter
increases precision by making the final sample estimates of the
population agree approximately with independent controls pre-
pared by the U.S. Bureau of the Census for the noninstitu-
tionalized population of the United States as of the approximate
survey midpoint by age, sex, and race.
Nonresponse bias
In any health examination survey there exists the potential
for three levels of nonresponse: Household interview nonre-
sponse, examination nonresponse, and item nonresponse.
Household interview nonresponse is defined as the proportion
of those sample persons who do not complete the household
medical histo~ questionnaire. Examination nonresponse is the
proportion of those sample persons who initially respond to the
household demographic questions and some or all of the medical
history questionnaire, but who subsequently do not come to the
examination center for an examination. Item nonresponse re-
63
suits from sample persons who do not complete some portion
of either the household interview questionnaires or the exam-
ination protocol.
The response rates for all three surveys are presented in
table I. The summary response rates varied from a high of 86.8
percent for NHES I down to 68.7 percent for NHANES II. In
each of the surveys an inverse relationship between age and
response rate was observed. That is, as age increased, the re-
sponse rate decreased. The magnitude of the difference was
similar among the surveys, with an approximate 10 percent
decline in response rates between the youngest and oldest age
groups observed for each of the three surveys.
Intense efforts were undertaken during each survey to
develop and implement procedures and inducements that would
reduce all types of nonresponse and thereby reduce the poten-
tial for bias in the survey estimates. Several studies have been
conducted to evaluate the effectiveness of these procedures and
to quanti~ any systematic bias that may have occurred. For
instance, a comparison of the 1976 National Health Interview
Survey (NHIS)62 and NHANES 1163suggests that there is not
a large nonresponse bias in some health-related variables be
cause of the close agreement on selected interview items in
NHANES II data with comparable items in the 1976 NHIS
data, for which there was a nonresponse rate of only 4 percent.
An earlier analysis comparing examined and nonexamined
(but interviewed) persons from the first 35 stands of NHANES I
found the two groups quite similar with respect to health char-
acteristics being compared.64 A third study found no difference
between examined and nonexamined persons selected for par-
ticipation in NHANE S I with respect to health-related vari-
ables,cs A study of factors relating to response in NHES I
found that 36 and31 percent of the nonexamined and examined
persons viewed themselves as being in excellent health, while 5
and 6 percent of the nonexamined and examined persons re-
ported being in poor health.66 Finally, a study of NHES I
examinees involving comparisons between two extreme groups,
NOTE A list of references follows the text.
Table 1. Sample sizas and response rates for NHES I (1960-62),
NHANES I (1971-74), and NHANES II (1976-80), by age
Total
sample Number Percent
Survey and age size examined examined
NHES I
18-74 years . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . .
25-34 yeara . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . .
4.5-54 years . . . . . . . . . . . . . . . . .
55-64 years . . . . . . . . . . . . . . . . .
65-74 years . . . . . . . . . . . . . . . . .
NHANES I
18-74 years . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . .
35-44 yeara . . . . . . . . . . . . . . . . .
45-54 years....,.........,,.
55-64 years..............,..
65-74 years . . . . . . . . . . . . . . . . .
NHANES II
18-74 yeare . . . . . . . . . . . . . . . . .
18-24 years . . . . . . . . . . . . . . . . .
25-34 years . . . . . . . . . . . . . . . . .
35-44 years . . . . . . . . . . . . . . . . .
45-54 years . . . . . . . . . . . . . . . . .
55-64 years.............,,..
































































those who participated in the survey with no persuasive effort
and those who participated only after a great deal of persuasive
effort, found that differences between the two groups generally
had little effect on estimates, based on numerous selected ex-
amination and questionnaire items.G7
These findings have been interpreted as evidence that no
large bias exists between the two groups for the items investi-
gated and provide support for the belief that there is little bias
introduced to the findings because of differences in health





Because the statistics presented in this report are based on
a sample, they may differ from the figures that would have been
obtained if a complete census had been taken using the same
survey instruments, instructions, interview and examination
personnel, and procedures. The probability design of the sample
permits the estimation of standard errors and standard deviations
that are appropriate for the design and weighted estimates
shown in this report.
The standard error is primarily a measure of the variation
inherent in the process of estimating a population mean from a
sample mean. As calculated for this report, the standard error
also reflects part of the variation that arises in the measurement
process. It does not include estimates of any bias that might be
contained in the data,
The estimation of sampling errors for a sample of the type
of the National Health and Nutrition Examination Survey is
difficult for at least two reasons (a) measurement error and
“pure” sampling error are confounded in the data because it is
difticult to find a procedure that will either completely include
both or treat one or the other separately, and (b) the survey
design and estimation procedure are complex and, accordingly,
require computationally involved techniques for the calculation
of variances. The estimates of standard errors are themselves
subject to errors that may be large if the number of cases or the
number of primary sampling units involved in the calculation of
variances is small.
Estimates of the standard errors for selected statistics used
in this report are presented in most of the tables in this report.
These estimates have been calculated by a replication technique
that yields overall variability through observation of variability
among random subsamples of the total sample. 15,16These esti-
NOTE A list of references follows the text.
mated sampling errors do not reflect any residual bias that
might still be present after attempted correction for nonresponse.
The standard deviation is a measure of the dispersion of
the observations in a sample, and is useful in describing how an
individual observation compares with the mean of the sample.
As calculated for this report it also reflects part of the variation
that arises in the measurement process. The estimates of
standard deviations presented in the detailed tables were cal-
culated using the pseudoreplication method. 15,]6
Data reliability
The criteria for reliability of estimates shown in this report
consisted of the following (a) that the sample size on which the
estimate is based be at least 25 persons, and (b) that the esti-
mated coefficient of variation (that is, the standard error of the
mean divided by the mean) be less than 30 percent. Thus, if the
sample size was too small or if the variation regarding the mean
was too large, an asterisk was placed next to the value on the
table. This estimate is considered neither precise nor stable
enough to meet reliability standards. However, the va’lues are
shown to give an impression of the observed distribution and to
permit users to combine data into useful categories.
The following sample sizes were required for the presen-
tation of percentile estimators given in this repom
Percentile Sample size
both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
25th and 75th . . . . . . . . . . . . . . . . . . . . . . . . . 20
10th and 90th . . . . . . . . . . . . . . . . . . . . . . . . . 50
5thand 95th............,.,.,.. . . . . . . . 100






.4ge-In the first National Health Examination Survey,
age at last birthday prior to the census interview was used as
the criterion for inclusion in the sample. Data in the detailed
tables and text of the report are shown by age at the time of the
census interview, regardless of age at examination.
In the first and second National Health and Nutrition Ex-
amination Surveys, two ages were recorded for each ex-
aminee: The age at last birthday at the time of examination and
at the time of the census interview. The age criterion for in-
clusion in the sample used in these two surveys was defined as
age at the time of the census interview. The adjustment and
weighting procedures used to produce national estimates were
based on the age at interview. Data in the detailed tables and
text of the report are shown by age at the time of the examina-
tion, except that those few who became 75 years of age by the
time of the examination are included in the 65–74 year age
group.
Race—For all three surveys, race was recorded as “white:’
“Negro,” or “other.” “ Other” included Japanese, Chinese,
Aemerican Indian, Korean, Eskimo, and all races other than
white and black. Mexicans were included with “white” unless
definitely known to be American Indian or other nonwhite
race. Black persons and those of mixed black and other parent-
age were recorded as “Negro.” When a person of mixed racial
background was uncertain about his race, the race of his father
vvasrecorded.
Education—In all three surveys each person was classified
by education according to the highest grade of school completed.
The only grades counted were those attended in a regular graded
public or private school where persons were given formal edu-
cation, whether during the day or at night, on a full-time or
pan-time attendance basis. A “regular” school is one that ad-
vances a person toward an elementary or high school diploma,
or a college, university, or professional degree. Education re-
ceived in vocational, trade, or business schools outside the
regular school system was not counted in determining the high-
est grade of school completed. If a person attended school in a
foreign country, at an ungraded school, with a tutor, or under
other special circumstances, the nearest equivalent of his high-




The comparabfity of the blood pressure measurement pro-
cedures of the first National Health Examination Survey and
the first and second National Health and Nutrition Examination
Surveys may be indirectly evaluated by measuring shifls in the
frequency distributions of systolic and diastolic blood pressure
measurements (SBP’S and DBP’s, respectively) in an age-race-
sex group in which no shifts would be expected. White males
ages 18–24 years are an example of such a group. This demo-
graphic subgroup has little hypertension and is, therefore, not a
target group for any significant blood pressure control measures.
Also, males would not have taken any contraceptive medica-
tion. Such contraceptive medication may result in a rise of as
much as 5–6 mmHg SBP.6S
As can be seen from figure 8 in the text, the curves for
SBP’S for the three surveys practically coincide, as expected.
The curves for the DBP’s (see figure I), however, are separated,
with succeeding surveys reflecting sequentially higher DBP’s.
Of considerable interest is the wide separation between the
NOTE A list of references follows the text.
later surveys and the initial 1960–62 survey, a difference that
is more marked in the lower part of the distribution.
The consistency of the rightward shift throughout the dis-
tribution between the diastolic curves of 1960–62 and 1976–
80 maybe due to a deficiency in the training of the physicians
taking the readings. Extra attention was paid to blood pressure
measurement in the 1960–62 survey. For example, “the nurse
raised the manometer to the physician’s eye leveL”6During the
blood pressure determination, the physician obtained separate
readings for both the fourth and fifth phases. Both numbers
were recorded on the form in addition to the systolic level. It is
highly likely tha~ because of the necessity of recording numbers
for both the fourth and fti phases, the physician was forced to
concentrate his attention on the diastolic determinations. How-
ever, in the 1971–80 surveys physicians received no instruc-
tions on takhg blood pressures. The physicians were instructed
to read the manual for an overall description of how to conduct
the examination. Additional evidence supporting the contention
that more attention was paid to taking the blood pressures in
1960–62 than in 1971–80 is provided by the data for end-digit
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First diastolic blood pressure in millimeters mercury
Figure 1. Smoothed weighted frequency distribution of the first diastolic blood pressure for white men ages 18-24 years by survey: United States,
NHES I (1 960-62), NHANES I (1971 –74), and NHANES II (1 976-80)
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shown in table II. As can be seen, preference for the zero end
digit is markedly greater in the two later surveys than in the
1960–62 survey. Suppression of the end-digit preference is
commonly regarded as an indication that more conscious atten-
tion is being paid in taking blood pressure readings. It is possible
that the bias in DBPs might be somewhat less of a factor when
taking the blood pressures of persons in the older age groups
because the observer would be more attentive to the possibility
of elevated blood pressures. However, differential analysis of
these groups would be difficult because of the admixture of
high numbers of medicated people in these groups.
Another possible explanation for the shift in DBP distribu-
tions is a possible reduction in hearing acuity among the phy-
sicians of the 1976–80 survey. All of the physicians involved
in the 1960–62 survey were young (internal medicine residents),
as were most of the physicians used in the 1971 –74 survey.
However, nearly all the physicians used in the 1976-80 survey
were retired practitioners. An approximate 40-year examiner’s
age differential existed between the 1960-62 and 1976–80
surveys. No hearing tests were taken on any of the physicians
involved. Assuming their hearing approximated that of the U.S.
male population, and that the fundamental frequency of a
“typical” heartbeat is 500 hertz or lower, one would expect the
percent of persons responding to a 500-hertz tone at a threshold
level of 20 decibels or better to fall from 96.7 percent at ages
25–34 years, and 80.5 percent at ages 55–64 years, to 77.7
percent at ages 65–74 years.G9 It should be noted that the blood
pressure determinations did not take place in a soundproof
NOTE: A list of references followsthe text.





NHES I . . . . . . . . . . . . . . . . . . . . . . . . . . 32.4 34.7
NHANES I . . . . . . . . . . . . . . . . . . . . . . . . 47.3 42.9
NHANES II . . . . . . . . . . . . . . . . . . . . . . . . 51.3 51.5
NOTE Ages 18-74 years.
room, so the hearing thresholds could be considerably higher.
A deterioration in average hearing levels for the physicians
employed in the 1976–80 survey may be postulated, but it is
not possible to quantify this effect with these data.
The increased lability of the DBP compared with the SBP
reflects the more difficult task presented to the auditory system
(peripheral and central) by the diastolic end point. This is
caused by the following
1.
:2.
The amplitude of the Korotkoff sounds following the onset
of the first phase increases rapidly in volume, whereas
sounds following the commencement of the muffling as-
sociated with the fourth phase take a relatively longer time
to die out.TQT1
The fourth phase involving muffling abruptly changes the
quality of the sound to a soft blowing nature. This results
from a marked diminution or disappearance of sound fre-
quencies above 60 hertz.70’72 The curtailing of the fre-
quency spectrum above 60 hertz results in a loss of audi-
bility because hearing sensitivity is greater at higher
frequencies. The American Heart Association committee
report on recommendations for human blood pressure
determination notes that the determination of the fifth phase
(diastolic pressure) depends on the position of the steth~
scope over the artery, the efilciency of the stethoscope in
transmitting sounds of low intensity, and the sensitivity of
the observer’s hearing.72 An effect of hearing acuity on the
fifth sound level was noted in a Scandinavian study with
the remark that observerL seemed to have very high read-
ings for the dktstolic fifth sound, which may have been
associated with her slightly deficient hearing.73
Thus, a deficiency in the training of the observer would
probably result in diastolic readings biased upward, because
tihe observer might not attempt to find the difllcult end point of
tlhe fifth phase but instead cut it off at a somewhat higher level.
This would be especially notable for a low diastolic reading
(below 70 in the case of white men average age 18-24 years)
as it makes no clinical difference whether a person has diastolic
pressure of 65 or 55 mmHg. The upward bias due to inattention
would be expected to be less frequent at higher diastolic read-
ings, which might appear more unusual for a particular age-sex
glroup and consequently might assume more clinical significance.
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Programs and Collection Procedures—Reports describing
the general programs of the National Center for Health
Statistics and its offices and divisions and the deta col-
lection methods used. They also include definitions and
other material necessary for understanding the data.
Data Evaluation and Methods Research—Studies of new
statistical methodology including experimental tests of
new survey methods, studies of vital statistics collection
methods, new analytical techniques, objective evaluations
of reliability of collectad data, and contributions to
statistical theory. Studies also include comparison of
U.S. methodology with those of other countries.
Analytical and Epidemiological Studies—Reports pre-
senting analytical or interpretive studias based on vital
and health statistics, carrying the analysis further than
the expository typas of reports in the other series.
Documents and Committee Reports-Final reports of
major committees concerned with vital and health sta-
tistic and documents such as recommended model vital
registration laws and revised birth and death certificates.
Comparative International Vital and Health Statistics
Reports-Analytical and descriptive reports comparing
U.S. vital and health statistics with those of other countries.
Data From the National Health Interview Survey-Statis-
tics on illness, accidental injuries, disability, use of hos-
pital, medical, dental, and other services, and other
health-related topics, all based on data collected ]n the
continuing national household interview sutvey.
Data From tha National Health Examination Survey and
the National Health and Nutrition Examination Survey—
Data from direct examination, testing, and measurement
of national samples of the civilian noninstitutional ized
population provide the basis for (1) estimates of the
medically defined prevalence of specific diseases in the
United States and the distributions of the population
with respact to physical, physiological, and psycho-
logical characteristics and (2) analysis of relationships
among the various measurements without reference to
an explicit finite universe of persons.
Data From the Institutionalized Population Suweys— Dis-
continued in 1975. Repons from thesa surveys are in-
cluded in Saries 13.
Data on Health Resources Utilization—Statistics on the
utilization of health manpower and facilities providing








Data on Health Resourcas: Manpower and Facilities—
Statistics on the numbers, geographic distribution, and
characteristics of health resources including physicians,
dentists, nurses, other health occupations, hospitals,
nursing homes, and outpatient facilities.
Data From Special Surveys-Statistics on health and
health-related topics collected in special surveys that
are not a parl of the continuing data systems of the
National Center for Health Statistics.
Data on Mortality-Various statistics on mortality other
than as included in regular annual or monthly reports.
Special analyses by cause of death, age, and other demo-
graphic variables; geographic and time series analyses;
and statistics on characteristics of deaths not available
from the vital records based on sample surveys of those
records.
Data on Natality, Marriage, and Divorce—Various sta-
tistics on natality, marriage, and divorce other than as
included in regular annual or monthly reports. Special
analyses by demographic variables; geographic and time
series analyses; studies of fertility; and statistics on
characteristics of births not available from the vital
records baaed on sample surveys of those records.
Data From the National Mortality and Natality Surveys—
Discontinued in 1975. Reports from these sample surveys
based on vital records are included in Series 20 and 21,
respectively.
Data From the National Survey of Family Growth—
Statistics on fertility, family formation and dissolution,
family planning, and related maternal and infant health
topics derived from a periodic survey of a nationwide
probability sample of ever-married women 15-44 years
of age.
For answers to questions about this report or for a list of titlas of
reports published in these series, contact:
Scientific and Technical Information Branch
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